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In food factories, large quantities of food wastes are 
produced as a result of processing. Food waste ca-

uses adverse environmental problems including food 
shortages, prevention of food availability and relea-
sing greenhouse gases. Therefore, the use of wastes in 
the production of new products has great importance 
in terms of human health, environmental pollution 
and the national economy [1-3]. These wastes include 
bioactive compounds such as polyphenols and essen-
tial oils along with dietary fibers that can be returned 
as valuable products that provide economic benefits 
for the food, cosmetic and pharmaceutical industri-
es. Because consumers prefer natural and fiber-rich 
supplements; they are very valuable products for the 
food industry [4]. Dietary fibers include cellulose, 
lignin, hemicellulose, pectic substances, gums and 
other carbohydrates [5]. The insoluble fraction of die-
tary fiber is associated with bowel regulation, where-
as the soluble fraction is associated with lower choles-
terol levels and absorption of intestinal glucose [6]. In 
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recent years, the food industry has focused on waste 
product evaluation, both to prevent the loss of these 
valuable substances and to prevent environmental 
problems caused by these wastes.

Quince fruit is difficult to consume due to its low 
moisture content, strong acidity, woody flesh, high 
amount of stone cells and astringent taste due to lignum 
development [7]. The high amount of lignin in the fruits 
limits their use in the food industry. The tendency of 
the quince to rot and turn to brown is a limiting factor 
in the long-term storage of this fruit [8]. Many studies 
have shown that quince jam and quince by-products are 
a good and inexpensive source for phenolic acids, antio-
xidants, and flavonoids [9].

Citrus processing, unlike other fruits; causes a 
small amount of the product but a significant amount 
of by-products during processing. The orange juice in-
dustry uses approximately 50% of the fruit and the re-
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The food industry constantly growing with increasing population and food diversity. In 
addition to production, the formation of food waste is also increasing. These wastes ca-

use environmental pollution, economical problems and the loss of valuable chemical com-
ponents. Tomato is used for tomato paste, sauce and other food production; especially the 
skin and seed part of tomato is waste. Grapefruit and quince have a significant amount of 
waste, especially in the beverage industry. The reuse of these wastes can reduce the exposu-
re of solid waste, the environmental problem and the recovery of the bioactive components. 
In this study, some physicochemical, functional and thermal properties of quince, grapef-
ruit and tomato waste were determined and their reuse potential was revealed. All three 
samples showed high hydration properties. According to the dietary fiber analysis, TDF of 
quince, grapefruit and tomato were 87.90%, 90.34%, and 63.76% respectively. DTG and 
TGA chromatograms were obtained for the thermal decomposition of the samples. Tomato 
waste signaled lycopene and its derivatives as distinct from the other samples in the FT-IR 
spectrum. Based on the results of the study; the use of these wastes in many food products 
as hydrocolloid, filler, fat replacer is possible, also cost reduction may be possible with the 
recovery of these samples.
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pacity (SC) were done as hydration analyses. Water so-
lubility index, dietary fiber analysis, thermogravimetric 
analyzes and FT-IR analyses of samples were also perfor-
med.

pH and Proximate Analysis

The ground samples were diluted with distilled water 
(1/10; w/v) and the pH values were measured by immer-
sing the pH meter (Hanna Instruments HI2211) probe.

The obtained by-products were analyzed for proxima-
te composition. Moisture, protein, fat, and ash analysis was 
carried out according to the AOAC standards. Moisture 
content was determined by drying samples at 105±1°C till 
reaching constant weights [19], crude protein content was 
determined by the Kjeldahl method, a factor of 6.25 was 
used for conversion of nitrogen to crude protein [20], fat 
content analyzed [21], and ash analysis done with burning 
samples at 550°C till white-grey color obtained [22].

Water Binding Capacity (WBC)

In order to determine the WBC of samples; 1 g of powder 
sample (m1) was placed in a centrifuge tube (m2). 20 g of 
water was added to 1 g powder sample at room tempera-
ture to dissolve the powder. The tube vortexed for 2 min 
then centrifuged for 20 minutes at 6000 rpm at 4°C. The 
clear supernatant was discarded and the remaining resi-
due (m3) was weighed [23].

( )3 2 1WBC m m m= − (1)

Oil Binding Capacity (OBC)

In order to determine the OBC of samples; 1 g of groun-
ded sample (m1) was placed in the tared centrifuge tube 
and 20 g oil (corn oil ρ: 0.9208 g/cm3) (m2) was added on. 
The vortexed tube was centrifuged at 4°C for 20 minutes 
at 6000 rpm. Then the supernatant was discarded and 
the remaining residue (m3) was weighed [23].

( )3 2 1OBC m m m= −                                                             (2)

Swelling Capacity (SC)

For SC analysis; firstly 1 g of powdered sample (m) was 
placed in the cylinder and the occupied volume (V1) was 

maining 50% waste part consists of shells, seeds, and albedo 
[10, 11]. Citrus processing waste is a source of fiber, pectin, 
seed oil, essences, D-limonene, ethanol, ascorbic acid, so-
luble sugars, organic acids, amino acids, proteins, minerals, 
vitamins and flavonoids. They are generally used as a pectin 
source, animal feed, vinegar, molasses, fertilizer and citrus 
flour. However, apart from these limited uses, pulp waste is 
considered garbage and discarded [10, 11, 13].

Tomato products rich in phytochemicals and flavono-
ids, so it is named as functional food and tomato processing 
waste is called as secondary raw material [14, 15]. Tomato 
pulp; contains the skin, broken seeds and fruit flesh remai-
ning from tomato juice extraction [16].

Within the scope of this study, the residual waste ma-
terial from quince, grapefruit and tomato processing was 
obtained and the pulps were dried and ground. Various 
physical, chemical, and thermal analyses were performed to 
determine composition analysis and functional properties. 
The characteristics of these three different waste products 
were determined and their reuse potential was investigated. 
It is aimed to reduce environmental pollution, to recover va-
luable components, to produce cheap and natural additives 
and to increase an option for product diversity.

MATERIAL AND METHODS

Material

Quince fruit was purchased from local market in Gümüş-
hane, Turkey. Quince waste obtained similar to quince 
juice processing factory; quince fruit pressed in the fruit 
juicer, the remaining solid waste washed several times 
under the tap water to reduce the sugar content, then 
kept in a hot water at 60°C for 3 minutes to reduce enz-
ymatic browning [17, 18]  and dried at 40°C in the oven 
for 24 hours. Grapefruit fruit was purchased from a local 
market in Gümüşhane, Turkey. Grapefruit waste is obtai-
ned as follows; the orange part of the grapefruit peels (the 
flavedo layer) was peeled off and the rest of the fruit was 
pressed in the juicer and the pulp portion was collected 
in the flask, then dried in a 40°C oven for 24 hours. To-
mato waste was purchased from Limkon Gıda Company 
(Adana, Turkey), the remaining part of the tomato paste 
production. Tomato waste was dried outdoor under the 
sun in Adana, at 38°C air temperature. All dried samples 
were milled and sieved through a 750 µ sieve and kept at 
4°C in a dark bottle until analyses. Fig. 1. represents quin-
ce, grapefruit, and tomato waste samples.

Methods

The moisture content, ash, pH, crude protein, crude oil 
analyses were done as proximate analysis; water binding 
capacity (WBC), oil binding capacity (OBC), swelling ca-

Figure 1. The image of the samples obtained.
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measured. Then, 10 mL of water was added and agitation 
was carried out until a homogenous dispersion was obta-
ined. The resulting dispersion is incubated for 24 hours 
at 25°C to allow the sample to fully bind the water. After 
24 hours, the volume (V2) of the wetted powder was me-
asured and recorded.

( )2 1SC V V m= − (3)

SC is swelling of 1g sample with water and increased 
volume is expressed in mL [24].

Dietary Fiber Analysis 

Total dietary fiber (TDF) and insoluble dietary fiber 
(IDF) contents of samples were determined by following 
AOAC-991.43 [25] and AACC-32-07 [26] standard met-
hods and using a dietary fiber assay kit. Milled and we-
ighed samples were transferred to beakers and they have 
first incubated with the heat resistant α-amylase enzyme 
at 95-100°C to provide hydrolysis of starch to dextrins, 
then incubated with protease enzyme at 60°C and finally 
amyloglucosidase enzyme was completely hydrolyzed to 
glucose by dextrins. Obtained extracts were treated with 
ethanol to precipitate the soluble dietary fiber, filtered 
through Gooch crucibles (40-60 μm pores) and the we-
ight of the dried sediment was recorded. Total dietary 
fiber amounts were calculated by deducting the amount 
of protein and ash from the sediment weight. Insoluble 
dietary fiber contents of the samples were also determi-
ned enzymatically-gravimetrically by modifying the pre-
cipitation and leaching steps applied in total dietary fiber 
analysis as recommended by these standard methods.

Water Solubility Index (WSI)

WSI was performed with a small modification in the met-
hod indicated by Yousif et al. [27]. 1% aqueous solutions of 
the samples were taken into falcon tubes (S1) and shook 
in a shaking water bath for 1 hour at a constant speed. 
The study was carried out at 10°C, 20°C, 30°C, 40°C, 50°C, 
60°C and 70°C. The resulting mixture was centrifuged at 
3000 g for 10 minutes. Then the supernatant was poured 
in a tared drying flask and dried at 105 °C for 18 hours 
and measured (S2).

2 1 100WSI S S= ×                                                              (4)

TGA & DTG Analysis

Thermal gravimetric analysis (TGA) was performed on a 
Perkin Elmer TGA7 analyzer and calibrated with calcium 
oxalate. 10 mg samples were used, and the test was car-
ried out at a temperature range between 35-500ºC and a 
heating rate of 10ºC/min under a nitrogen atmosphere 
(nitrogen concentration 99.9%). Derivative thermogravi-
metry (DTG) was obtained to determine the maximum 
weight loss rate.

FT-IR Analysis

Fourier-transform infrared spectroscopy (FT-IR) analysis 
was done by weighing 5 mg of samples and mixing with 
100 mg KBr. IR spectra were recorded between 4000-400 
cm-1 under a 10-ton press at room temperature in Jasco 
430 FT-IR spectrophotometer.

Statistical Analysis

SPSS V.22 packet program was used for statistical analy-
ses. Duncan’s new multiple range tests (p<0.05) was used 
to detect the differences among treatment means.

RESULTS AND DISCUSSION

pH and Proximate Analysis

The results of the pH and proximate analyses are shown 
in Table 1. Ash %, crude protein % and fat % composition 
were given in wet basis. The lowest pH value was deter-
mined in the grapefruit waste as 4.15. The pH of quince 
waste was 4.64 and the pH of tomato waste was 6.73. The 
pH value of fresh grapefruit fruit is reported to be around 
2.8-3.1 [28]. A researcher reported that quince fruit pH 
value was between 3.30-3.40 and the quince juice obta-
ined from these fruits have the same pH value [29], and 
another researcher group reported that the pH value of 
the tomato juices was between 4.21-4.57 according to 
the growing conditions [30]. The high pH values of fresh 
fruits and vegetables can be attributed to the relationship 
between pH and acidity. Since some of the organic acids 
were removed with the removal of fruit and vegetable ju-
ice, the pH of the waste was higher than the fresh state 
in our results.

The moisture content of the samples was; 4.8%, 6.67%, 
7.4% for quince, grapefruit and tomato wastes respectively. 

Table 1. pH, proximate and hydration properties analysis results

Quince Grapefruit Tomato

pH 4.64±0.12b 4.15±0.06c 6.73±0.05a

Moisture % 4.84±0.09c 6.67±0.12b 7.40±0.18a

Ash % 0.98±0.02c 1.76±0.02b 5.11±0.01a

Crude Protein % 1.41±0.41c 3.28±0.17b 13.60±0.43a

Crude oil % 5.91±0.23c 13.17±0.82a 10.18±0.71b

WBC (g/g) 6.41±0.18b 13.09±0.01a 6.62±0.36b

OBC (g/g) 2.93±0.03c 4.11±0.13a 3.47±0.02b

SC (mL/g) 2.70±0.14b 5.85±0.21a 2.00±0.28c

Dietary Fiber

TDF 87.90±0.99a 90.34±1.21a 63.76±2.18b

SDF 5.22±0.29c 7.03±0.25a 6.10±0.23b

IDF 82.68±1.46b 83.31±1.05b 57.66±1.62a

* Values are represented as mean ± standard deviation and different 
lowercase indicates significant differences in the same line (p < 0.05) 
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Food wastes have high water content (80%) and it is stated 
that the moisture content should be reduced to around 7% 
to facilitate processing in the food industry and to obtain 
high dietary fiber-containing powder [10]. The ash contents 
were calculated as 0.98%, 1.76% and 5.11% in quince, grapef-
ruit and tomato pulp, respectively.  Ash content of tomato 
wastes was higher since samples taken from the tomato pas-
te factory as a processing residue and this waste contains to-
mato stems, bunch and stalk. Crude protein amounts of the 
straws were determined as 1.41%, 3.28% and 13.60% for qu-
ince, grapefruit and tomato pulp, respectively. The percent 
of crude oil was determined as 5.91%, 13.17% and 10.18% in 
the same order. Dried and ground waste consists of different 
ratios of protein, lipid, ash, and fiber according to the type 
of harvested tomatoes [16]. Fresh fruit and vegetables have 
low percentages of protein, oil and ash than products and 
waste parts. All waste samples in our study have a higher 
amount of protein, oil and ash than the fresh state [31].  Du-
ring processing (pressing, washing, peeling, heat treatment 
etc.) most components of fruit/vegetables are removed such 
as juice, skin (especially for citrus fruits) sugar, some other 
carbohydrates and micro components. This increases the 
protein, fat and ash ratio in the total mass.

WBC, OBC and SC Analysis 

WBC, OBC, and SC analysis give information about the 
hydration properties and hence the functional properties 
of the substances. The hydration properties of the dietary 
fiber indicate the ability to absorb water in the fiber mat-
rix. Fibers with potent hydration properties can increase 
faces weight, decrease the nutrient absorption rate from 
the intestine and increase the viscosity of foods in which 
it is added. Dietary fibers with high WBC can be used 
as functional components to prevent water release and 
to modify the viscosity and texture of some formulated 
foods. Dietary fibers with high OBC allow stabilization 
of high-fat food products and emulsions, prevent aroma 
migration and reduce fat loss during cooking [4, 14, 32].

WBC is defined as the amount of water held by a 1 g dry 
sample under specific conditions. According to the results 
of WBC, 1g quince waste bound 6.41 g water, grapefruit 
waste bound 13.09 g water and tomato pulp bound 6.62 g 
water.  Although quince and grapefruit wastes have closer 
TDF amount, grapefruit showed nearly two times WBC and 
OBC capacity than quince and tomato wastes. One of the 
reasons is; soluble part of the fiber is higher in the grapef-
ruit sample; the other result may cause by grapefruit albedo 
content and structure of other components. The hydration 
properties of dietary fibers are related to the chemical struc-
ture of the polysaccharides in their compositions and other 
factors such as porosity, particle size, ionic form, pH, tempe-
rature, ionic strength, type of ions in solution and stresses 
on the fibers. Water retention of dietary fiber is closely rela-

ted to the source of dietary fiber [4]. 

OBC is expressed as the weight of g of oil bound by 1 
g of sample. According to the results of the OBC analysis; 1 
gram of quince waste bound 2.93 g oil, the grapefruit pulp 
bound 4.11 g oil, and the tomato pulp bound 3.47 g oil. Gra-
pefruit pulp has the highest WBC and OBC. Grapefruit TDF 
is attractive since it exhibited higher soluble/insoluble DF in 
lowering the absorption of lipids [33]. Quince and tomato 
samples have similar WBC and OBC values, only the qu-
ince sample was slightly higher. OBC of fibers is important 
in food applications; for example, the ability to increase the 
amount of feces by absorbing or binding bile acids is asso-
ciated with plasma reduction and is effective in preventing 
fat loss during cooking. OBC depends on the overall density, 
thickness, surface properties of the fibers and hydrophobic 
nature of the fiber particle [14]. Insoluble fibers can bind up 
to 5 times their weight [32].

SC is the occupied volume of the known fiber weight 
under certain conditions. According to the results of the 
analysis, samples have a swelling capacity of 2.7 mL/g, 5.85 
mL/g and 2.0 mL/g for quince, grapefruit, and tomato res-
pectively. High SC is related to the amount of insoluble di-
etary fiber and is associated with a low amount of soluble 
fiber [14]. As shown in the dietary fiber content results; the 
insoluble fiber content of the grapefruit pulp is very high 
and it is expected that the SC is high. In the same table, the 
lowest amount of fiber in the insoluble fiber content is to-
mato waste, and this sample also has the lowest SC value. 
In a study, WBC of dietary fiber obtained from the orange 
juice is determined as 7.3 g/g and OBC value 1.27 g/g [34]. A 
researcher studied the tomato peel fiber and reported that 
the WBC was 6.76 g/g, OBC was 1.46 g/g and the SC was 
0.11 mL/g [14]. 

Dietary Fiber Analysis

According to the results of the dietary fiber analysis, the 
grapefruit sample has the highest TDF at 90.34%. The 
IDF ratio of this sample was determined as 83.31%. The 
hydration properties of dietary fibers such as swelling 
and water binding capacity are related to IDF (32), so the 
grapefruit waste sample has the highest SC and WHC. 
TDF amount of quince waste was determined as 87.90% 
and IDF was 82.68%. While tomato pulp has the lowest 
TDF ratio (63.76%) compared to other types of pulp, it 
has also the lowest IDF ratio (57.66%). The dietary fiber 
contents of the samples are shown in Table 1.

Thomas and Thibault [35]. reported that quince fruit 
contains 28-38% fiber due to its genotype. In a study, rese-
archers determined the total fiber content of dried and gro-
und orange juice by-products as 63.6% and the amount of 
soluble fiber as 17.4% [36]. Navarro-González et al., analy-
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zed tomato skin fiber and they found that the total dietary 
fiber amount was 84.16% and the amount of insoluble fiber 
as 71.82% [14]. Since the amount of fiber is higher in the skin, 
their TDF results higher than TDF of our tomato sample. 
The high content of cellulose and hemicellulose in vegetab-
le skins increased the total and insoluble fiber ratio in their 
sample. Savadkoohi et al. reported that the total fiber con-
tent of tomato pulp residue from tomato paste manufactu-
ring was about 40%. Studies show that there are differences 
between the total fiber and soluble, insoluble fiber fractions 
of fruits, vegetables, and their residue [16]. These differences 
are thought to be caused by modifications in cell wall poly-
saccharides which may have both nutritional and functional 
effects [37].

Water Solubility Index (WSI)

Solubility is an important quality parameter and affects 
the functional properties of the powder in solid food 
systems, relates to the structure of polysaccharides; in 
the spine or the side chains regularly (insoluble) or irre-
gular (soluble) settlements are effective. The presence of 
a substituent such as COOH or SO4

2- groups and increa-
sing temperature increases the solubility [4]

According to the WSI analysis (shown in table 2); the 
solubility of samples was increased as the temperature inc-
reases for all three types of samples. The soluble fraction of 
the total dietary fiber is effective in the water solubility pro-
perties of the pulps. Grapefruit pulp with high soluble fiber 
content was more dissolved than other pulps. The tomato 
pulp with the lowest soluble pulp was identified as the least 
soluble pulp type. The water solubility of the fibers depends 
on the SDF amount [32, 38]. Moreover, due to the positi-
ve effect of the temperature on the solubility, the solubility 
was increased by increasing the applied temperature for all 
samples.

TGA and DTG Analysis 

Thermal analysis of foods gives information about food 
nature and modification during food processing. TGA 

analysis of quince, grapefruit and tomato waste are given 
in Fig. 2. In this analysis, the thermal behavior and degra-
dation of the samples are revealed, DTG curves are given 
in Fig. 3. to see results better.

There was no significant weight loss at initial tempe-
ratures, all three samples started to lose weight after app-
roximately 200°C. Negligible weight losses observed at 
temperatures below 200°C are attributed to the removal of 
moisture and the onset of hydrolysis in polysaccharides [39]. 
All three samples have high fiber content and major compo-
nents of crude fiber are cellulose, hemicellulose and lignin 
[40]. Generally, biomass pyrolysis is specifying these three 
main components. Lignocellulosic biomass is believed to be 
stable up to 200°C [41].

The quince pulp showed a large peak with a maximum 
decomposition point of 345°C adjacents to an unclear peak 
around 200°C to 310°C. Cellulose has been reported to have 
higher thermal stability than hemicellulose and lignin, and 
lignin degradation begins at relatively low temperatures and 
progresses over a wide temperature range [42]. Thus, the 
peak onset was estimated to indicate degradation of the lig-
nocellulosic structure, including hemicellulose, and the ma-
ximum point of the peak indicated cellulose. It is reported 
that the maximum decomposition temperature is higher in 
quince lignin samples in which sugar and phenolic compo-
unds are removed, leading to more stable lignin structures 
after pretreatment [43]. 

Grapefruit pulp yielded two peaks that can be acceptab-
le in a relatively narrow temperature range between 240°C 

Table 2. WSI of samples

Temperature Quince (%) Grapefruit (%) Tomato (%)

10°C 9.2±1.70abE 10.9±0.42aC 7.2±0.28bC

20°C 11.8±1.41aDE 10.7±0.99abC 7.6±0.28bC

30°C 12.5±0.14aD 10.9±1.56abC 7.7±0.85bC

40°C 25.0±1.13aC 21.4±3.96abB 15.0±1.13bB

50°C 28.9±1.27aB 25.6±0.85aB 15.2±1.41bB

60°C 31.6±0.57aB 37.0±4.24aA 17.0±0.57bAB

70°C 36.1±1.56bA 41.9±0.71aA 18.4±1.98cA

* Values are represented as mean ± standard deviation and different 
lowercase indicates significant differences in the same line, uppercases 
in the same column indicate a significant difference (p<0.05) 

Figure 3. DTG analysis of samples

Figure 2.TGA analysis of samples
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and 340°C. It was estimated that the first peak was hemicel-
lulose and the second peak was cellulose, as hemicelluloses 
showed the least thermal stability in cellulosic compounds 
due to the presence of acetyl groups [42] while hemicellulo-
ses typically decompose in the range of 160-360°C, cellulose 
degrades at a higher temperature; 240-390°C [39]. In a study 
on orange waste, thermal decomposition was reported to 
occur in two stages; first hemicelluloses decompose betwe-
en 125°C and 250°C, second cellulose degradation between 
250°C and 360°C was reported. It has been noted that simul-
taneous lignin decomposition is also present in the same 
temperature range [44].

The tomato pulp contains a high proportion of poly-
saccharides such as fiber and pectin [16]. Tomato waste 
yielded a wide peak starting at around 200°C peakings at 
300°C and continuing to 500°C. It is estimated that this 
peak formed over a wide temperature range is lignin which 
forms an important part of the tomato content but also con-
tains lignin as well as cellulose and hemicellulose. There is 
a general idea that thermal decomposition peaks partially 
overlap hemicellulose, cellulose, and lignin [42]. For thermal 
decomposition analysis of tomato waste, it is reported that 
the DTG curves have a large number of peaks, indicating 
a quite complex pyrolysis. The complex thermal behavior 
of tomato samples can be illustrated by complex chemical 
composition characterized by the presence of various mac-
ro and micro components. The second and third peaks have 
been reported to results of thermal degradation of hemicel-
luloses and cellulose [39, 45].

FT-IR Analysis  

IR spectra are a spectroscopic technique that provides 
information about the molecules or functional groups 
carried by molecules in a pure or mixed analyte. FT-IR 
spectra of quince, grapefruit and tomato pulp are given 
in Fig. 4. In the fingerprint region (500-1500 cm-1, speci-
fic for each item) there are differences in signal strength 
and observed signals. The range of 1600-1700 cm-1 is car-
bonyl bands; the signal of C=C containing molecules in 
the samples. Especially in the spectrum of tomato waste 
at 1627 cm-1, the signal is more severe compared to ot-
her samples and it can be explained by conjugated C=C 
bonds of lycopene and its derivatives in tomato waste. 
1550-1650 cm-1 si gnals indicate free carboxyl groups and 
1730-1745 cm-1 signals indicate esterified carboxyl groups. 
The signals observed in the range of 1700-1800 cm-1 for 
all three samples indicate the presence of molecules carr-
ying the C=O functional group (phenolics, terpenoids, 
steroids, organic acids, etc., bearing the carboxylic acid 
or carbonyl group). In a study on pectin isolated from 
grapefruit peels; it was reported that all pectin samples 
produced absorptions at 2930 cm-1 corresponded to the 
C-H stretching of the -CH, -CH2 and -CH3 groups [46]. 

In a study on pectin isolated from tomato waste, FT-IR 
analysis showed a strong OH band due to the presence of 
carboxylic acids in the range of 3300-2500 cm-1 [47]. 

CONCLUSION

All over the world, food waste is increasing as the food 
industry develops. These wastes cause environmental pol-
lution and economic problems as well as the loss of valuable 
food components. A large portion of these losses are fruit 
and vegetable wastes and contain a significant amount of 
valuable components. These by-products are rich in dietary 
fiber content has many benefits to human health. In this 
study; by-products of quince, grapefruit and tomato pro-
cessing were evaluated and their contents and functional 
properties were determined. The lowest moisture content, 
ash, protein and fat content were determined in quince was-
te. The moisture, ash and protein content of tomato waste 
is higher than other pulp types. Concerning this result, the 
TDF amount of tomato waste is lower than other wastes. 
Quince, grapefruit and tomato wastes have high hydrati-
on properties, in terms of WBC, OBC and SC and also all 
of them have high dietary fiber content. Grapefruit waste 
has higher TDF, SDF, and IDF, so this sample showed hig-
her hydration properties than other samples, since its high 
albedo content. The use of such samples instead of other 
hydrocolloids in food formulations will be more economical 
due to waste product evaluation and is a natural supplement 
that will increase the reliability of the product and reduce 
the environmental problem of the operators. Also, high 
dietary fiber contents of these samples employ fat-reduced, 
sugar-reduced, functional products. Their use in the food 
industry such as dairy products, meat products, emulsions, 
etc. as hydrocolloid, filler, fat replacer is possible and has 
many advantages.
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