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Abstract 

In this research, it was aimed to determine some chemical, microbiological and sensory properties of acur pickles and to compare 

them with Turkish Standards and determine their differences. Chemical analyzes were determined pH of the acur pickle 3.27-3.99, 

salt 2.85-8.15%, titration acidity 0.51-0.97%, dry matter 4.80-8.35%, vitamin C 4.15-6.81 mg/100mL, lactic acid 0.229-0.530 

mg/mL, acetic acid 0.137-0.256 mg/mL, propionic acid 0.027-0.085 mg/mL; total mesophilic aerobic bacteria 1.1x102-3.5x102 cfu 

/mL, lactic acid bacteria 0.1x105-3.8x105 cfu / mL and yeast, 1.0x104-6.5x104 cfu / mL.  It was determined that all acur pickles 

obtained were in conformity with TS 11112 standard. 
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INTRODUCTION 

Fermentation is one of the oldest methods of preserving foods with the activity of natural flora in 

raw material dating back thousands of years (Nout, 2001; Ross et al., 2002; Li, 2004; Hutkins, 2006). 

Historically, food fermentation is described as a process that occurs in raw material along with the 

activity of natural flora. The most commonly fermented fruits and vegetables are cabbage, cucumber, 

carrot, eggplant, pepper, tomato, olives and beans (Aktan et al., 1999; Ova, 2002). Pickles can 

sometimes be named as a general term for all vegetables and fruits that are preserved by fermentation 

or direct preservation or acidification. Traditionally fermented pickles are usually home-made products 

obtained through spontaneous fermentation (Behera et al., 2020). Adittionaly pickle production can be 

related to the amount of vegetables grown in the region or the palate and consumption taste of the people 

in that region. One of these vegetables, the acur (Cucumis melo var. flexuosus) plant, is grown in the 

provinces of Kahramanmaraş and Adana in the Mediterranean region, and in some provinces of the 

Aegean region, as well as the Southeastern Anatolia region in Turkey. In general, acur, which has a thin, 

long and curled structure, is widely consumed like cucumber (Robinson and Decker-Walters, 1997). 

Acur, which is also produced known as "hitta" and "hitti". However, despite the widespread cultivation 

of acur, it is observed that not much research has been done (Çaglar et al., 2004). Pickles, which are 

produced by the enzymes formed by the microorganisms during the fermentation, provide an increase 

in consumption appeal in terms of taste, smell and appearance, inhibition of unwanted microorganisms, 

improvement of product quality, increase in nutritional value and digestibility (John et al., 2007).  

Especially due to the increase in consumers' demand for natural and additive-free products, lactic acid 

bacteria (LAB) increase their importance as a potential food preservative. In addition, organic acids 

formed as a result of fermentation are of great importance in terms of both preventing the deterioration 

of the product and being functional compounds for health. 

The aim of study covers the production of traditionally pickled acur made under laboratory 

conditions at different salt and vinegar concentrations and determination of chemical, microbiological 

and sensory properties.  It is aimed to determine the most suitable product for the taste of the consumer 

and to increase the consumption of acur pickles.  

MATERIALS and METHODS 

Material 

As raw material acur (Cucumis melo var. Flexuosus), ranging from 2 to 4 cm in diameter and 10 

to 15 cm in length, was procured from the local market. Biosalt branded rock salt and Kemal Kükrer 

branded grape vinegar were used in the production of pickles. 
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Method 

Acur pickles were prepared in 0.5 L sterile glass jars in a laboratory environment in three 

replications with different brine and different grape vinegar ratios (traditional production method) and 

fermented for 21 days between 18-20 0C and then turned into pickles (Figure 1). Commercially sold 

Evce brand traditional acur pickles were produced with grape juice, vinegar, salt, flavoring natural herbs 

in barrels were analyzed directly as a control group. The acur pickles was prepared in the laboratory. 

The acur pickles and brine were homogenized together and analyzed. 

Acur Pickle Production 

 

Figure 1.Traditional pickle production steps 

Acur was prepared in 3 replications in different brine and different ratios of grape vinegar, 

fermented at 18-20 0C for 21 days and then turned into pickles. Traditional acur pickles produced for 

commercial purposes were directly analyzed as a control group. The salt and grape vinegar ratios of the 

prepared pickles are given in Table 1. 
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Table 1. Sample of acur pickles prepared with different salt and grape vinegar 

Sample Number Salt Concentration % Vinegar Concentration % 

1 6 0 

2 8 0 

3 10 0 

4 12 0 

5 10 10 

6 10 20 

7 10 30 

8 6 10 

9 6 20 

10 6 30 

Control - - 

 

Chemical Analysis 

The pH values of the brines were measured with an Orion 3-star pH portable brand pH meter at 

20 ºC. The salt content was determined by titration with 0.1 M AgNO3 in the presence of 5 potassium 

chromate indicator, based on the Mohr method and results are given in g NaCl/100 mL (Anonymous, 

1993). Titration acidity in brine samples was determined with 0.1 M NaOH solution in the presence of 

phenolphthalein indicator (0.1% g/mL) and expressed as g lactic acid/100 mL (Anonymous, 2004). Dry 

matter was determined as a value of % (Anonymous, 2001). On the other hand, ascorbic acid content 

was identified as mg/100 mL (Sakar and Tanker, 1991). For the analysis of organic acis, SPD-M20A 

diode array detector, for analysis of organic acids, two-channel gradient pump (Shimadzu LC-10AT), 

auto sampler (SIL 20AC), colon oven (CTO-20AC), FCV-11AL wave unit communication bus module 

(CBM-20A) Shimadzu Prominence HPLC (Shimadzu, Kyoto, Japan) were utilized.  Analysis was 

carried out in Intersil ODS3, 5 μm diameter 4.6 mm x 250 mm long column, 0.5% metaphosphoric acid 

carrier phase with a flow rate of 0.6 mL/min. The samples were extracted with 1% metaphosphoric acid 

solution (Gezginç et al., 2015).  

Microbiological Analysis 

Total mesophilic aerobic bacteria count was performed in brine samples on Plate Count Agar 

(PCA) medium, incubated at 28-30 °C for 48 hours. Total LAB count and total yeast-mold count were 

determined on De Man-Rogosa-Sharpe (MRS) Agar medium, incubated at 30 °C for 48 hours and on 

Potato Dextrose Agar (PDA) medium at 28-30 °C for 72 hours using the cultural count method 
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respsctively. Colony counts were repeated three times per sample and results were expressed as 

logcfu/mL (Halkman, 2005). 

Sensory Analysis 

In the sensory analysis, a scoring test was performed out of 1 to 5 points in order to evaluate 11 

pickles in terms of color, texture, flavor, aroma, smell and general appearance on the 1st and 21st storage 

days. Sensory analysis was carried out with the participation of 10 panelists (Food Engineers, dieticians, 

doctors, students and cooks). The examples were coded and presented to the panelists. 

Statistical Analysis 

In this study, the data related to the chemical and organic acid analysis results were analyzed with 

the SPSS (version 20) program; differences were detected by the Tukey test. The analysis results 

obtained were evaluated and interpreted at the 0.05 and 0.01 significance levels (Yıldız and Bircan, 

2003). Results were presented as mean and ±standart deviation. 

RESULTS and DISCUSSION 

 Ten acur Acur pickles samples were made using the traditional way with ten distinct 

formulations, and one was made in the industry using the conventional approach as control. The findings 

obtained as a result of the three replication analyzes and sensory evaluations performed on the first day 

of the fermentation process that lasted for 3 weeks and on the twenty-first storage days after three weeks 

are given below, respectively, based on the comments, and statistically evaluated. 

 Chemical Analysis 

 It is seen that the results of pH analysis in the brine of the acur pickle samples ranged from 3.52 

(Sample 5) to 3.99 (Sample 7) on the first day of fermentation, and between 3.27 (Sample 1) and 3.87 

(Sample 7) on the twenty-first day. As for control group, this change was observed a pH value varied 

from 3.40 to 3.36 (Table 2). Some studies have shown that the pH of cucumber pickles may reflect 

changes to greater or smaller degree. In a similar study conducted by Ozcelik et al. (1999), in a similar 

study by 18 different pickled cucumber pH values were found to be between 3.39 and 4.35. Özçelik and 

İç (2000), in their study of pickled cucumbers, determined the pH values between 3.43 and 3.95. 

According to the results of the analysis of variance in this study, the data obtained on the 1st and 21st 

days according to the pH values of the pickles with different salt and vinegar concentrations were found 

to be statistically significant (p<0.01). 
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Table 2. Mean and standard deviation values of the pH, Total Acidity (%), Salt (%) and Dry Matter (%) 

of brine samples for during fermentation  

 

Sample No 

pH  Total Acidity (%) Salt (%)  
Dry Matter 

(%) 
 

  Day  

 

1 21 1 21 1 21 1 21 

1 3.59±0.41bcd  3.27±0.27c  0.53±0.01c 0.56±0.05bc 3.10±0.20e  3.45±0.05f  4.85±0.05c  5.10±0.20bc  

2 3.56±0.01bcd  3.52±0.01abc  0.56±0.01c 0.65±0.01bc 4.75±0.25d  5.15±0.05c  7.50±0.40ab  7.25±0.55b  

3 3.88±0.24ab  3.81±0.30a  0.53±0.01c 0.58±0.06bc 6.75±0.05b  7.30±0.30b  7.40±0.30ab  7.45±0.15ab  

4 3.76±0.15abcd  3.66±0.12abc  0.51±0.01c 0.54±0.01c 7.25±0.15a  8.15±0.05a  8.15±0.05a  8.35±0.25a  

5 3.52±0.02bcd  3.43±0.01bc  0.53±0.01c 0.57±0.05bc 5.30±0.10c  5.35±0.05d  7.05±0.15b  7.00±0.10b 

6 3.83±0.23abcd  3.50±0.05abc  0.70±0.01b 0.75±0.05b 5.55±0.15d  5.65±0.10d  7.40±0.30ab  7.45±0.05ab  

7 3.99±0.01ab  3.87±0.03a  0.81±0.01b 0.85±0.01b 5.85±0.05d  5.90±0.20de  7.70±0.60ab  7.20±0.20b  

8 3.55±0.09bcd  3.49±0.02abc  0.53±0.01c 0.63±0.01bc 2.85±0.05e  3.25±0.05f  4.80±0.06c  4.95±0.25bc  

9 3.66±0.00abcd  3.57±0.09abc  0.72±0.01b 0.74±0.01b 3.00±0.10e  3.20±0.10f  5.00±0.10c  5.05±0.45bc  

10 3.91±0.01ab  3.83±0.03a  0.87±0.01a 0.97±0.01a 3.25±0.05e  3.45±0.05f  5.35±0.15c  5.05±0.05bc  

control 3.40 ±0.20bcd  3. 36±0.10c  0.90±0.14a 1.00±0.28a 4.70±0.20d  4.90±0.10e  6.80±0.14ab  7.55±0.14ab  

 

The results of the titration acidity analysis of the pickle samples were revealed that Sample 4 had 

the lowest (0.51%) while the highest value was presented by Sample 10 (0.87%) on the 1st day, it ranged 

from 0.54% (Sample 4) to 0.97% (Sample 10) on day 21 storage of fermentation. Control pickles were 

0.90% in the 1st day of storage, a titration acidity of 1.0% was found on day 21 of fermentation (Table 

2). Total acidity (in terms of lactic acid or acetic acid) in % was determined as 0.5 to 2 in cucumber 

pickles according to TS 11112/April 2015. In a previous study conducted by Özcelik et al. (1998) it was 

reported that acidity values ranged between 0.29% and 1.58% in cucumber pickles as a result of the 

analyzes they carried out during the fermentation period. Similarly, Özçelik and Ulu (2002) reported 

that the acidity values varied between 0.82% and 1.64% in cucumber pickles. It was determined that as 

the vinegar ratio in the pickle groups increased, the acidity ratio increased and the fermentation times 

did not affect the acidity in the brine (p<0.01).  

The salt content of the pickle samples varied between 2.85% (Sample 8) and 7.25% (Sample 4) 

on the first day, and between 3.20% (Sample 9) and 8.15% (Sample 4) on the twenty-first day. These 

diversified findings were initially due to the salt content added to the brine. According to TS 11112/April 

2015, it is stated that the amount of salt in cucumber pickles should not be more than 6%. Salt content 

of the control sample changed from 4.70% on the 1st day and 4.90% on the 21st day (Table 2). 

Fermentation times did not affect the salt content of the brines much. According to salt values (%) of 
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acur pickles, the data obtained on the 1st and 21st days were found to be statistically significant (p<0.01). 

In the study conducted by Uylaşer and Erdem (2004), salt amounts in cucumber pickles produced using 

6 different formulations and production techniques did not show much variation during the storage 

period. Similarly, Özçelik and Ulu (2002) reported that salt concentrations in acur pickles were varied 

between 4.08% and 4.32% in the first storage, and between 4.06% and 4.28% in the 21st day storage. 

The dry matter content varied between 4.80% (Sample 4) and 8.15% (Sample 8) in the 1st day of 

storage, and between 4.95% (Sample 8) and 8.35% (Sample 4) in the 21st day of fermentation. The 

control sample pickled acur exhibited 6.80% dry matter in the 1st day and 7.55% in the 21st day of 

fermentation. The variance analysis results of the % Dry matter values on the 1st and 21st days of storage 

of pickled acur are given in Table 2. According to % dry matter values, the data obtained on the 1st and 

21st days were found to be statistically significant (p<0.01). As a result of the dry matter analysis 

performed on 10 pickled pickles and control samples produced by the traditional method in different 

formulations. Dry matter content was found to be between 4.80% and 8.35%. In their study, Uylaşer 

and Erdem (2004) found the dry matter content in cucumber pickles to be between 5.75% and 7.40%. 

The findings are in parallel with these studies. In another study, Akbudak and Özer (2003) found the 

dry matter amounts in pickles made with different cucumber varieties between 3.30% and 7.87%. While 

some of the obtained results are in parallel with the dry matter results in this study, the other part is 

lower than the results found. This may be due to the type of cucumber used. 

Table 3. Vitamin C, Lactic Acid, Acetic Acid, Propionic Acid of brine samples for during fermentation  

Sample No 

Ascorbic acid 

(mg/100mL) 

Lactic acid 

 (mg/mL) 

Acetic acid  

(mg/mL) 

Propionic acid  

(mg/mL) 

Day 

1 21 1 21 1 21 1 21 

1 6.81±0.18a  6.55±0.05a 0.333±0.01cd  0.473±0.01b  0.137±0.01e  0.146±0.00d  0.050±0.00c  0.055±0.01cd 

2 5.50±0.19b  5.30±0.10b  0.318±0.02cd 0.463±0.01b  0.140±0.01e  0.140±0.01d  0.033±0.07d 0.039±0.04d 

3 5.91±0.18b  5.80±0.20b  0.500±0.00a  0.511±0.01a 0.143±0.00e  0.168±0.01cd  0.064±0.01b  0.078±0.04a 

4 6.53±0.18a  6.35±0.05a  0.284±0.01e  0.338±0.01de  0.175±0.00cd  0.192±0.00c  0.034±0.01d  0.036±0.01d 

5 6.34±0.18a  5.70±0.30b  0.510±0.01a  0.512±0.01a 0.229±0.01b  0.238±0.01b  0.081±0.00a  0.085±0.01a 

6 5.08±0.37cd  4.90±0.30de  0.350±0.01cd 0.431±0.03cd  0.164±0.01cde  0.158±0.02d  0.070±0.05a  0.075±0.01c 

7 4.35±0.01cd  4.15±0.05de  0.289±0.00e  0.332±0.01de  0.179±0.01cd  0.205±0.01c  0.060±0.03b  0.060±0.01c 

8 6.71±0.19a  6.55±0.05a  0.275±0.01e  0.381±0.01cd  0.160±0.02cde  0.167±0.01cd  0.029±0.01d 0.033±0.01d 

9 5.26±0.18b  5.20±0.20b  0.383±0.01cd 0.518±0.02a  0.229±0.02b  0.242±0.01b  0.048±0.01c  0.054±0.01cd 

10 4.53±0.18cd  4.35±0.15de  0.229±0.00cd 0.530±0.02a  0.254±0.02a  0.256±0.01a  0.027±0.01d 0.036±0.01d 

Control 4.00±0.20de 3.98±0.10cd  0.274±0.01e  0.278±0.01e  0.157±0.01cde  0.159±0.01c  0.080±0.01a  0.081±0.00a 
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The results of ascorbic acid (vitamin C) content analyzes ranged from 4.35 (Sample 7) to 6.81 

mg/100mL (Sample 1) in the 1st day of fermentation, and between 4.35 (Sample 10) and 6.55 

mg/100mL (Sample 1 and 8) in the 21st day of fermentation. Additionaly, the control sample of pickled 

acur, contained 4.00 mg/100mL of ascorbic acid on the 1st day and 3.98 mg/100mL in the 21st day of 

fermentation (Table 3). It is seen that as the ascorbic acid values decreased on the 21st day of 

fermentation. Acccording to ascorbic acid values, the data obtained on the 1st and 21st days were found 

to be statistically significant (p<0.01). In a previous study conducted by Güvenç (2016), it was reported 

that vitamin C in acur fruit contains 8.7 mg/100g. Similarly, Güven et al. (2003) reported that vitamin 

C values in industrial sauerkraut were varied between 9.6 to 16.8 mg/100mL, after 5 months of storage 

in the pickles they produced with different types of cabbage from different regions. The vitamin C value 

determined in this study showed agreement with the value of the acur plant at the beginning. According 

to the study on sauerkraut, the initial vitamin C value decreased during storage. As seen in the results in 

this study, a decrease in vitamin C values was observed. The fact that the vitamin C value in sauerkraut 

is higher than that of pickles may be due to the fact that pickle materials (cabbage and acurd) are plants 

with different compositions. 

 According to the results of the organic acid analysis of the acur pickle samples; lactic acid was 

found to range from 0.229 mg/mL (Sample 10) to 0.510 mg/mL(Sample 5) on fermentation day 1, and 

0.332 mg/mL (Sample 7) to 0.530 mg/mL (Sample 10) on fermentation day 21(Table 3). According to 

the lactic acid values, the data obtained on the 1st and 21st days were statistically significant (p<0.01). 

The results of the acetic acid analysis of the pickle samples were revealed that Sample 1 had the 

lowest (0.137 mg/mL) while the highest value was presented by Sample 10 (0.254 mg/mL) on the 1st 

day, it ranged from 0.140 mg/mL (Sample 2) to 0.256mg/mL (Sample 10) on day 21 storage of 

fermentation. According to the acetic acid values, the data obtained on the 1st and 21st days were 

statistically significant (p<0.01). 

Propionic acid was found to be between 0.027 mg/mL and 0.081 mg/mL on the 1st storage day, 

and between 0.033 mg/mL and 0.085 mg/mL on the 21st storage day. On the other hand, 0.274 mg/mL 

to 0.278 mg/mL lactic acid, 0.157 mg/mL to 0.159 mg/mL acetic acid, and 0.080 mg/mL to 0.081 

mg/mL propionic acid were determined in pickled acur commercially. According to the propionic acid 

values, the data obtained on the 1st and 21st days were statistically significant (p<0.01).  

As the number of lactic acid bacteria increases during the fermentation period, the amount of 

organic acid also increases. Ji et al. (2013) determined the amount of lactic acid as 0.240mg/mL on the 

1st day and 3.772 mg/mL on the 7th day, while they determined the amount of acetic acid as 0.207mg/mL 

on the 1st day and 3.206 mg/mL on the 7th day. Our study was compatible with this study, and the low 

amount of lactic acid and acetic acid on the 21st day is due to the decrease in LAB and organic acid 

amounts when the fermentation period is over. Shinagawa et al. (1996) found lactic acid as 0.85 mg/mL, 
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acetic acid as 0.25 mg/mL, and propionic acid as 0.05 mg/mL in their study. Likewise, the organic acid 

values in these studies showed conformity with the values we found. 

Microbiological Analysis 

In this study, the number of LAB was found to be in the range of 0.1x105-3.8x105 cfu/mL, and 

<101 in the industrially made control sample, pickled acur (Table 4). The very low number of this 

number can be attributed to the industrial phase and multiple processing and heat treatment. Özçelik and 

Ulu (2002) ranged the LAB number from 7.4x104 to 1.2x105 cfu/mL in their study, Özçelik and İç (1999) 

between 2.16x105 and 1.5x106 cfu/mL, Guillou et al. (1994), Guillou and Floros (1993), Etchells et al. 

(1992) found it in the range of 104 to 105 cfu/mL. These results were generally consistent with our study. 

Table 4. Number of Lactic Acid Bacteria, Yeast, Mesophilic Aerobic Bacteria 

Sample No 

Lactic Acid Bacteria  

(cfu/mL) 

Yeast  

(cfu/mL) 

Mesophilic aerobic bacteria 

(cfu/mL) 

Day 

1 21 1 21 1 21 

1 2.5x105 2.7x105 2.3x104 2.8x104 1.3x102 1.6x102 

2 3.4x105 3.8x105 1.3x104 6.5x104 1.1x102 1.5x102 

3 2.9x105 3.1x105 4.0x104 4.4x104 2.3x102 3.5x102 

4 0.2x105 0.3x105 1.5x104 2.0x104 1.4x102 1.6x102 

5 0.4x105 0.6x105 1.7x104 3.7x104 2.5x102 3.1x102 

6 1.9x105 1.9x105 2.1x104 2.8x104 2.1x102 2.5x102 

7 0.1x105 0.3x105 1.9x104 2.3x1045 1.5x102 1.6x102 

8 1.5x105 3.0x105 1.7x104 2.3x104 2.5x102 2.7x102 

9 2.3x105 2.4x105 4.3x104 5.2x104 1.8x102 2.0x102 

10 0.2 x105 0.3x105 1.0x104 1.0x104 1.8x102 2.1x102 

Control <101 <101 <101 <101 <102 <102 

 

Yeast counts ranged from 1.0x104 to 4.3x104 cfu/mL on the 1st fermentation day, and between 

1.0x104 and 6.5x104 cfu/mL on the 21st fermentation day. Yeast amount was not found in the control 

sample pickled acur (Table 4). The number of yeast determined during fermentation was determined 

between 3.8x104 and 4.5x105 cfu/mL in the study by İç et al., (1998) and was similar to our study. As 

a result of the decrease in the pH value during the fermentation, they used the sugars that the lactic acid 

bacteria could not use and showed improvement and there was no significant increase at the end of the 

21st day. 

In the study, the total amount of mesophilic aerobic bacteria ranged from 1.1x102 to 2.5x102  

cfu/mL on the 1st fermentation day, and between 1.5x102 and 3.5x102 cfu/mL on the 21st fermentation 

day. Total mesophilic aerobic bacteria could not be detected as the control sample was pasteurized with 

pickled acur (Table 4). Ozcelik et al. (1999) found the number of mesophilic aerobic bacteria in 

cucumber pickles in the range of 1.28x104 to 1.63x106 cfu/mL. Ozcelik et al. (1998) found it in the range 

of 1.43x104 to 1.86x107 cfu/mL as a result of 1st and 21st days of storage. The reason for the very low 
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amount of total mesophilic aerobic bacteria in the study can be attributed to the use of boiled water, 

well-washed acurs and sterilized jars in the laboratory condition. 

Sensory Analysis 

Sensory Properties of acur pickles have an important impact on consumer acceptability. Sensory 

properties of pickle samples are given figure 2. In terms of color, texture, flavor, aroma, smell and 

general appearance of 11 acur pickles, pickles 3 and 7 received the highest score in terms of general 

appearance, color, texture, flavor, aroma and smell of the average sensory evaluation results of 10 

panelists. Although the industrial-based control sample pickles were not liked very much, the pickles 

with the least appreciation were the pickles numbered 2 and 4. Pickles 3 and 7 received the highest 

general appreciation on the 21st fermetation day. Although the industrial-based control sample pickles 

were not liked very much, pickles 2, 4 and 8 were the pickles with the least appreciation (Figure 2 and 

3). 

 In the study conducted by Cingöz (2005), home-made cucumber pickles were more popular than 

industrially made pickles; stated that there is no difference between the two in terms of color, texture 

and general appearance. The fact that the pickled pickles, which we traditionally make in the laboratory, 

are more liked sensory than the control sample made industrially, is in accordance with this study. 

 

Figure 2. Sensory evaluation of acur pickles on 1st day of fermentation 
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Figure 3. Sensory evaluation of acur pickles on 21st day of fermentation 

  

CONCLUSION 

To establish a production standard for pickle samples, which are produced with different salt and 

vinegar concentrations, and pickles produced in industry. This study is aimed to create preliminary 

information for a TSE standard in the future. The most successful sample was the 3rd sample with 10 

% salt-0 % vinegar. This was followed by Sample 7, with 10 % salt-30 % vinegar. When these studies 

and consumer taste are examined, it is seen that pickles not only as a regional and traditional product, 

but also in the industry, will bring richness to the food sector. In addition, the industrial production to 

be made can serve as a reference for both the expansion of acur production areas and the opening of a 

separate business area. In conclusion, it is predicted that this study will be a reference for acur pickles 

to get rid of traditional production and move to an industrial production size more intensively, as well 

as to develop the production standard. 
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