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ABSTRACT 
In this study, the effects of adding different amounts of apricot fiber (0%, 1%, 2%, 4%, 8% and 16%) to peanut 
butters on the chemical and sensory properties of these products were investigated. As a result of chemical 
analyses, an increase in pH, total acidity and total phenolic compounds levels was observed with the increase 
in the amount of apricot fiber, while a decrease in dry matter and protein content occurred (p<0.05). In sensory 
analyses, significant differences were found between peanut butters in terms of parameters such as structure, 
color, taste and general liking (p<0.05) and the sample containing 4% apricot fiber had the highest liking. In 
line with these findings, it was concluded that peanut butter produced with 4% apricot fiber was preferable. 
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Kayısı Lifi İlavesinin Yer Fıstığı Ezmesinin Kimyasal ve Duyusal Özelliklerine 
Etkisinin İncelenmesi 

ÖZ 
Bu araştırmada, yer fıstığı ezmelerine farklı oranlarda kayısı lifi (%0, %1, %2, %4, %8 ve %16) eklenmesinin, 
bu ürünlerin kimyasal ve duyusal özellikleri üzerindeki etkileri incelenmiştir. Kimyasal analizler sonucunda, 
kayısı lifi miktarının artışıyla birlikte pH, toplam asidite ve toplam fenolik bileşiklerin seviyelerinde artış 
gözlemlenirken, kuru madde ve protein içeriğinde azalma meydana gelmiştir (p<0.05). Duyusal analizlerde ise 
yapı, renk, tat ve genel beğeni gibi parametreler bakımından yer fıstığı ezmeleri arasında anlamlı farklar 
bulunmuş (p<0.05) ve %4 kayısı lifi içeren örnek en yüksek beğeniye sahip olmuştur. Bu bulgular 
doğrultusunda, %4 kayısı lifi ile üretilen yer fıstığı ezmesinin tercih edilebilir olduğu sonucuna varılmıştır. 
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Introduction 
Peanut (Arachis hypogaea) is an annual summer 
oilseed plant from the legume family. It is grown 
in a wide range of regions, with cultivation 
extending from 40 degrees north to 35 degrees 
south latitude across the globe. Peanuts are 
widely consumed in many countries due to their 
nutritional benefits. Peanut seeds are an excellent 
source of protein, lipids, and fatty acids, making 
them an important part of human nutrition 
(Grosso et al., 1997). 
Peanut is a nutrient-dense food, rich in 
monounsaturated fats, dietary fiber, proteins, 
minerals, and antioxidants (Esche et al., 2013). 
Including peanuts in a healthy diet can help 
reduce the risk of coronary heart disease, cancer, 
and Alzheimer's disease (Shin et al., 2009). 

Among the major oilseeds in the world, peanut is 
an essential source of edible oil (Campos-
Mondragon, et al., 2009). Peanuts contain 47%-
50% oil and 26% protein (Nagaraj, 1995), 16-
18% carbohydrates, 5% mineral substances such 
as Potassium (K), Calcium (Ca), Magnesium 
(Mg), Phosphor (P) and Sulfur (S) and vitamins 
A, B and E. It also contains various other 
nutrients for human nutrition, including 
tocopherols, fibre, phytosterols and phenolic 
compounds. Groundnut oil is more valuable than 
many other vegetable oils in terms of flavour and 
durability(Ros, 2010). 

Peanut butter consists of solid particles 
suspended in a continuous oil phase, forming a 
thick suspension (Norazatul et al., 2016). It is 
typically made by roasting and grinding raw 
peanuts, which gives it a unique flavor (Gong et 
al., 2018) and offers numerous health benefits. 
Since peanuts serve as the raw material for 
peanut butter, the quality of the peanuts used in 
production plays a crucial role in determining the 
overall quality of the final product (Hashemian et 
al., 2017). 

Peanut butter is produced from dry roasted 
peanuts, combined with ingredients such as salt, 
sugar, sweeteners, emulsifiers, flavorings, and 
other additives that affect its texture (Burks and 
Sampson, 1993). It is a nutritious food, rich in 

essential components, but to maximize its health 
benefits and increase its consumption, 
improvements in its composition, functional 
properties, and overall quality are essential. 

Apricot (Prunus armeniaca L. ) is a fruit 
classified under the Prunus species of the 
Rosaceae family of the Rosales order. Apricot 
fruit, which is beneficial for human health, is 
used in the production of fresh, dried, fruit juice, 
nectar, jelly, jam, extrusion products, etc. 
(Özbek, 1978).   

Apricot is a highly nutritious fruit, providing a 
rich source of sugars, fiber and bioactive 
phytochemicals, alongside essential vitamins 
such as riboflavin, thiamine, A, C,  pantothenic 
acid and niacin. Among the bioactive 
compounds, phenolic compounds, carotenoids, 
and antioxidants are especially important due to 
their notable biological value. (Ali et al., 2011). 
Vitamin A in apricot plays a crucial role in 
reproductive and growth functions, as well as 
enhancing the body's resistance to infections 
(Hacıseferoğulları et al., 2007). 

Dietary fibres should be consumed frequently in 
terms of health. Fibres, which are called pulp and 
whose importance in terms of health is not 
known, have taken their place in healthy food 
consumption with the understanding that they are 
beneficial to people's health. The importance of 
these fibres in terms of human health has been 
emphasised by studies carried out in recent years 
and the need to use fibre in the production of 
more functional products has arisen. 

Fibers from fruits and vegetables are rich in 
soluble dietary fiber (Herbafood, 2002). Plant 
fibers exhibit various functional properties, such 
as water holding capacity (WHC), swelling 
capacity (SWC), viscosity or gel formation, bile 
acid binding capacity, and cation exchange 
capacity. These properties are crucial for 
understanding the physiological effects of diet 
(Schneeman and Gallaher, 2001). 

The commercialised fibre product should contain 
over 50% total dietary fibre, less than 9% 
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moisture, low lipid content, low calories and 
neutral aroma and taste (Larrauri, 1999). To take 
advantage of the functional properties of fibre, 
some formulated foods with high dietary fibre 
content have been developed in recent years 
(Herbafood, 2002).  To be acceptable, a dietary 
fibre added to a food product must perform 
satisfactorily as a food ingredient (Jaime, et al., 
2002). 

Fibres obtained from fruits are consumed less 
than fibres obtained from cereals. Processes play 
an important role in the preparation of fruit fibre 
to minimise the loss of bioactive compounds and 
to show its beneficial effects on health. Fruit 
fibre has a better quality than cereals with higher 
soluble fibre content, water and fat retention 
capacity and lower calories (Larrauri, 1999). 

Studies using apricot pulp powder or apricot 
kernel powder were generally carried out on 
bread, cakes, crackers, cookies and yoghurt 
products (Karaca, et al., 2019; Ağırbaş, et al., 
2021; Nisar, et al., 2021; Yao, et al., 2021). No 
study on the production of peanut butter with 
added apricot fibre was found in the literature.  

In this study, the effect of apricot fibre addition 
at different ratios on the chemical and sensory 
properties of peanut butters was investigated and 
it was aimed to improve the functional properties 
of peanut butters.  

Material And Method 
Material 
Raw material 
Apricots used in apricot fibre production were 
purchased from the fruit and vegetable market in 
Osmaniye, Türkiye. Apricots were produced in 
Mut, Mersin, Türkiye. The peanuts used in the 
production of peanut butter were obtained from 
Bağdatlılar Trading Dried Fruits and Nuts 
Industry Co. operating in Osmaniye, Türkiye.  
 
Tools and Chemicals Used 
For the preparation of peanut butter, the peanut 
crushing machine of Bağdatlılar Trading Dried 

Fruits and Nuts Industry Co. Ltd. (XUANHUA, 
China) was used.  An oven (ON-O2G Oven) was 
used for drying the apricots. A blender (Arçelik, 
Türkiye) was used to reduce the size of dried 
apricots. Thermo Scientific Viscotester (Haake 
GmbH, Karlsruhe, Germany) rheometer was 
used for rheological analysis. pH values were 
determined with Orion Star™ A 211 pH 
Benchtop Meter digital pH meter (Inolab, 
Weilhem Germany). Konica Minolta colorimeter 
(Chroma Meter CR-400 Japan) was used for 
colour measurement of the samples. 
 
Method 
Preparation of Apricot Fibre                                                                          
Apricot fibre production was carried out in 
Osmaniye Korkut Ata University Food 
Engineering laboratory. Fresh 10 kg apricots 
from Mut, Mersin obtained from Osmaniye 
market were washed with tap water and pitted. 
Apricots were sliced longitudinally (half-moon 
shaped). Apricot pieces were soaked in water 
containing citric acid (1%, w/v) to prevent 
browning. Apricot slices removed from the water 
containing citric acid were placed on aluminium 
trays and kept at room temperature to remove 
moisture. Then, they were kept in an oven at 
66oC for 90 hours for drying. The dried apricot 
slices were powdered by reducing their particle 
size with a blender device, sieved to remove 
coarse particles and apricot fibres were obtained. 
Addition of Apricot Fibre to Peanut Butter 
The peanuts obtained from Bağdatlılar Ticaret 
Kuruyemiş San. Ltd. Şti. factory was roasted in 
an oven at 145oC until 1% humidity. The roasted 
product was subjected to membrane peeling and 
selection (foreign matter, unsuitable peanuts). 
Apricot fibre was added to the roasted peanuts at 
the rates of 1%, 2%, 4%, 8% and 16% 
respectively (Table 1). These mixtures were 
ground in a machine for peanut butter 
production. Peanut butter without added apricot 
fibre was also produced as a control product and 
the peanut butter was kept in 3 kg glass jars in the 
refrigerator until analyzed. The experiments 
were set up with two replicates. 

 

 

 



 
Investigation Of The Effect Of Apricot Fibre Addition On The Chemical And 

Sensory Properties Of Peanut Butter 

 536 

 

 

Table 1. Amounts of apricot fibre added to peanut butter 

 Control 1% 2% 4% 8% 16% 

Peanut (g) 3000  2970 2940 2880 2760 2520 

Apricot fibre (g) - 30 60 120 240 480 

 

Analyses of Apricot Fibre Peanut Butter 
The analyses of the samples were carried out at 
Osmaniye Korkut Ata University, Department of 
Food Engineering and Central Laboratory. 
Analyses were performed in two parallels. 
Dry Matter Analysis 
The dry matter content of groundnut paste was 
determined according to AOAC, (1990) by 
measuring in an oven at 110º C until the sample 
weight remained constant. 
 
pH Analysis 
The pH values of the peanut butters were 
measured using an Orion Star™ A 211 pH 
Benchtop Meter digital pH meter (Inolab, 
Weilheim, Germany). 
 
Total Acid Analysis 
The total acid content of peanut butter was 
determined by titration using 0.1 N NaOH and 
the results were given as %. 
 
Protein Analysis 
Protein content analysis of peanut butter was 
carried out according to AOAC (1990). 
 
Total Phenolic Compounds Analysis 
Total phenolic compounds were analysed using 
Folin-Ciocalteu reagent. The results are given in 
terms of gallic acid (Singleton and Rossi, 1965). 
 

 

Colour Analysis 
The colour (L, a and b) of the samples was 
measured using a Konica Minolta colorimeter 
(Chroma Meter CR-400 Japan). Colour analysis 
on peanut butter was evaluated in terms of L * a 
* b values. L* (Lightness) value represented 
brightness, a* value represented red-green colour 
and b* value represented yellow-blue colour 
(Bayarri et al., 2001). 
 
Sensory Analyses 
Apricot fibre added peanut butter was sensory 
evaluated for oiliness, fluidity, texture, 
stickiness, taste, colour and general liking. The 
sensory evaluation was carried out by a group of 
7 panelists. Panel members independently scored 
the samples (1 point very bad, 10 points very 
good). 
 
Statistical Analysis 
Analysis of variance was applied to the chemical 
analysis results and the difference between the 
groups was evaluated according to Duncan 
multiple comparison test. For this purpose, SPSS 
18.0 (SPSS Inc., Chicago, IL, USA) statistical 
package programme was used. 
 
Results and Discussion 
Chemical Properties of Peanut Butter 
The results of chemical analyses (dry matter, pH, 
total acid, protein and total phenol compounds) 
of groundnut paste are given in Table 2.  
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Table 2. Chemical composition of peanut butter 

Peanut 
butter 

Dry matter 
(%) 

pH Total Acidity 
(%) 

Protein 
(g) 

Total Phenolic 
Compounds 
(mgGAE/kg) 

Control 97.8a±0.1 6.3a±0.1 1.14c±0.0 22.15a±0.9 360b±0.0 

1% AF 97.4a±0.0 6.0a±0.2 1.21c±0.1 22.65a±0.1 361b±3.5 

2% AF 97.9a±0.2 6.1a±0.2 1.24bc±0.0 22.95a±0.2 360b±2.1 

4% AF 97.3a±0.1 6.1a±0.1 1.33b±0.0 22.70a±0.0 371a±3.5 

8% AF 96.0b±0.1 5.8b±0.1 1.47ab±0.0 21.50ab±0.1 368a±2.8 

16% AF 94.4c±0.2 5.0c±0.0 1.56a±0.4 20.00b±0.4 369a±4.2 

AF: Apricot Fibre, the difference between the values shown with different letters from top to bottom 
in the same column is statistically significant (p<0.05).   

It was observed that % dry matter values of 
peanut butters varied between 94.4-97.9. The 
difference between the peanut butters in terms of 
dry matter content was found to be statistically 
significant (p<0.05). It was determined that the 
amount of dry matter decreased as the apricot 
fibre concentration increased. Hepsağ (2018) 
found the % dry matter value in the range of 85.7-
90.4 in his peanut butter study. 

The pH values of apricot fibre added peanut 
butters varied between 6.3-5.0. The difference 
between peanut butters in terms of pH was found 
to be statistically significant (p<0.05). It was 
observed that the pH values of peanut butter 
decreased as the concentration increased with the 
addition of apricot fibre. Hepsağ (2018) found 
pH values in the range of 4.5-6.83 in his peanut 
butter study.  Tanrıkulu et al. (2022) determined 
the pH value as 7.01 in peanut butter. 

The % total acidity values of peanut butters 
varied between 1.14-1.56. The difference 

between peanut butters in terms of total acidity 
was statistically significant (p<0.05). Total 
acidity increased as the amount of apricot fibre 
increased. 16% AF added peanut butter had the 
highest total acidity value while the product 
without AF addition had the lowest total acidity 
value. The increase in total acidity parallel to the 
amount of apricot fibre is related to the higher 
acidity in apricot fibre than in peanut butter.  

The % protein values of peanut butters varied 
between 20.00-22.95. The difference between 
peanut butters in terms of protein content was 
statistically significant (p<0.05). The lowest 
protein value was found in peanut butter with 
16% AF added and the highest was found in 
peanut butter with 2% AF added. This is due to 
the higher protein content of peanut butter 
compared to apricot fibre. Yu, et al. (2021) 
determined the average protein value of peanut 
butter as 23.6, the lowest as 19.3 and the highest 
as 26.4. Bello, et al. (2020) observed protein 
values between 15.70-17.41 in peanut butter with 
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preservative addition. Shibli, et al. (2019) found 
protein values between 20.50-23.00 in peanut 
butter. An average of 25.090 g protein was found 
in 100 g peanut butter (USDA, 2008). 

It was observed that total phenol compounds in 
peanut butter varied between 360-371 
mgGAE/kg. It was found that the difference 
between apricot spreads in terms of total phenol 
compounds was statistically significant (p<0.05). 
Hathorn, et al. (2012) observed that the total 
phenolic value of peanut butter increased from 
14.1 to 28.1 mg GAE/g with the addition of 
peanut shell. 

El sayed, et al. 2020 found the total phenolic 
value of peanut butter as 224 mg/g. Tanrıkulu et 
al. (2022) determined the total phenolic content 
of peanut butter as 611,30 mg/kg. The total 
phenolic value of peanut butter with and without 
apricot fibre additive was found to be higher than 
this study. Peanut butter has a good antioxidant 
activity and total phenol content. It was observed 
that total phenol compounds increased with the 
addition of apricot fibre. This may be related to 
the higher total phenol compounds in apricot 
fibre than in peanut butter. 

 
Table 3. Colour characteristics of peanut butters 

AF : Apricot Fibre. The difference between the values shown with different letters from left to right 
in the same row is statistically significant (p<0.05). 

 

The L values of peanut butters were 32.2-45.3, a 
values were 3.4-5.5 and b values were 17.4- 24.5 
(Table 3). The difference between peanut butters 
in terms of colour characteristics was statistically 
significant (p<0.05).  L value was found to be 
higher in the samples with 2%, 4% and 8% 
apricot fibre additives compared to the control 
and it was observed that the colour became 
brighter. a value also increased in parallel with 
the increase in apricot fibre between 4-16% and 
the samples became redder. In addition, the b 
value was found to be higher in the samples with 
2%, 4% and 8% apricot fibre additives compared 

to the control and it was determined that the 
colour increased towards yellowness.  Hepsağ 
(2018) found L value between 24.09-67.27, a 
value between 5.02-7.17, and b value between 
5.00-32.95 in peanut butter.  Yu, et al. (2021) 
determined the average L value as 53.3, a value 
as 9.6 and b value as 27.0 in peanut butter.  

Sensory Characteristics of Peanut Butter 
The oiliness, viscosity, texture, stickiness, taste, 
colour and general impression of peanut butter 
were sensory evaluated. The results of sensory 
evaluation are given in Table 4. 

 

 

 

 

 

 Control 1% AF 2% AF 4% AF 8% AF 16% AF  

L 41,9b±1.6 35,2c±1.8 43,0ab±2.4 45,3a±2.1 43,7ab±1.3 32,2c±0.8 

a 3,4c±0.1 3,5c±0.1 3,4c±0.2 4,2b±0.2 5,3a±0.3 5,5a±0.3 

b 20,5c±1.3 17,5d±1.2 21,3bc±1 24,5a±2.7 24,2ab±1.6 17,4d±1.4 
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Table 4. Sensory properties of peanut butter 

 Oiliness Viscosity Texture Stickiness Taste Colour General 
Impression 

Control 6.6±1.1 6.4±2.1 5.9c±1.2 5.1±1.3 6.1b±1.1 7.0b±0.8 6.1b±0.7 

1% AF 6.9±1.6 6.3±2.4 7.0b±1.8 6.6±1.5 6.3b±1.0 7.9a±0.4 7.0ab±0.8 

2% AF 7.3±1.4 7.1±1.1 7.6ab±1.3 6.3±1.0 6.0b±1.4 7.6ab±1.0 6.9ab±1.1 

4 %AF 6.6±0.5 7.6±1.1 8.3a±0.8 6.4±1.6 8.1a±0.7 8.1a±0.9 7.3a±1.0 

8% AF 7.1±0.7 6.6±1.6 6.9bc±0.9 7.3±1.4 6.4b±2.1 6.9b±0.7 5.3bc±0.8 

16% 
AF 

7.0±1.3 7.0±2.0 7.4ab±0.8 6.9±0.9 6.7ab±2.1 6.0c±0.6 5.6bc±1.5 

AF: Apricot Fibre, The difference between the values shown with different letters in the same column 
is statistically significant (p<0.05). 

The difference between the peanut butters in 
terms of texture, taste, colour and general 
impression level was found to be significant 
(p<0.05). In terms of texture, the highest value 
was determined in the peanut butter containing 
4% AF, while the lowest value was determined 
in the control sample (sample without apricot 
fibre). In terms of taste, the highest value was 
determined in peanut butter containing 4% AF, 
while the lowest value was determined in the 2% 
AF sample. 

In terms of color, the sample containing 4% 
apricot fiber (AF) exhibited the highest value, 
while the sample with 16% AF showed the 
lowest value. The difference between the 1% AF, 
2% AF, 8% AF, and control samples was found 
to be insignificant.. 

In terms of general impression level, the peanut 
samples scored between 5.6-7.0. Peanut butter 
with 4% AF additive received the highest score 
in terms of general impression. Bello, et al. 
(2020) determined the general impression values 
between 8.30-6.10 in their peanut butter study in 
which they added aframomum danielli 
(preservative).  

When a general evaluation is made, it can be said 
that the peanut butter sample containing 4% AF 

received the highest score in terms of texture, 
taste, colour and general impression by the 
panelists and has high preferability. 

Conclusions  
The effect of different ratios of apricot fibre (0%, 
1%, 2%, 4%, 8% and 16%) on chemical and 
sensory properties of peanut butter was 
investigated. When the chemical analysis results 
of peanut butter were evaluated, pH value 
decreased, total acidity increased and total 
phenol compounds increased as the amount of 
apricot fibre increased. However, as the amount 
of apricot fibre increased, dry matter and protein 
values decreased. As a result of sensory 
evaluation, the difference between the peanut 
butters in terms of texture, taste, colour and 
general impression was found to be significant 
(p<0.05) and peanut butter containing 4% apricot 
fibre received the highest score. As a result, the 
production of peanut butter containing 4% 
apricot fibre can be recommended. 
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