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Abstract: The following dissertation was developed in a food industry, with a main focus in 

reviewing acceptance-sampling and control charts. 
We determined that this particular company should center its attention in control points. Bearing 

this in mind, we observed the work during the output quality testing of the product in order to 
understand how long it takes to implement the testing. We analyzed if we should redo the 
acceptance-sampling according to Alberto Arranz and José de Domingo Acinas, or rather in 
accordance with ISO 2859 standard. It was concluded that both of them were agreeable and the best 
choice, for practical purposes, was to set the number of final baskets that should be analyzed per 
hour. 

Then, we compiled the temperature and humidity values of the fermentation chambers of the 
products 8 to 23. With these values, we determined new control limits. To verify if the new limits were 
appropriate, we observed the production for two months. We concluded that some charts needed to 
be slightly adjusted, while others were suitable for the current production. 

In the second part of the present dissertation, we analyzed the F lines at a microbiological level, in 
order to check for any food contamination in the line. We established that there was no contamination 
from the line nor from the workers. 

The third part of the dissertation covers the evaluation of the expiration date of product 1 to verify if 
the changes carried out would affect the softness parameter of the final product. We observed that the 
product's quality did not change. 

Finally, we estimated the initial investment for the installation of a register system in digital format in 
the production lines, with a view to improve the performance of the workers. 
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1. Introduction 

1.1. Quality in Food Industry 

The main objective of the Department of Quality 

is to ensure the development and the documentation 

according to the quality requirements imposed by 

legislation, by customers and consumers. [1] 

Quality management must be objectified and 

quantified in order to be monitored. So, we begin by 

defining or specifying characteristics which are 

considered to give quality to the product. These 

characteristics can be divided into three groups: 

quality of conception, quality of production and 

quality of utilization. 

Every time that some characteristic of the product 

is changed, the Department of Quality has to redo all 

specifications.[2] 

Thus, this work aims to apply the application of 

tools for planning, monitoring and ensuring the 

quality of product and process, including: 

 Review of acceptance sampling and 

control charts; 

 Microbiological analysis of one line of 

production; 

 Evaluation of the expiration date of one 

product  to verify its quality; 

  Estimation of the initial investment for 

the installation of a register system in 

digital format. 
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2. Process Control 

2.1. Overview 

In a manufacturing process there are several 

parameters that must be controlled so as to avoid 

failures during the process. There are critical control 

points (CCPs) and non-critical control points (CP). 

CCPs are defined as points in the process whose 

failure is likely to cause a risk to consumer’s health. 

On the other hand, CP failure can result in economic 

losses for the company, but without risk to the 

consumer. 

In this work, we will only analyze the CP to the 

sampling plan review, since the CCP inspection of 

the production lines is made 100%, i.e. the company 

has devices that assess all products, metals 

presence, before the release of the batch. 

 

2.2. Acceptance sampling 

Once the CCP inspection is performed at 100%, 

to the CP we can apply a level of inspection I. 

There’s two ways to calculate which acceptance 

sampling each product should have. One is done 

with a graphic method proposed by Alberto Arranz 

and José De Domingo Acinas and the other one 

using the tables of the ISO 2859. [3][4] 

Both methods were agreeable and the best 

choice, for practical purposes, was to set the 

number of final baskets that should be analyzed per 

hour, table 1. 

 

Table 1 - Acceptance sampling 

 

 

 

2.3. Control Charts 

Another method of monitoring a process is via 

control charts. Control charts are chronological 

charts on which are established the upper control 

limit (UCL) and the lower control limit (LCL) of a 

particular product feature. Such control limits are 

calculated assuming a normal distribution for the 

parameter under study and considering a variation 

of 3σ (standard deviation) from the average value. 

Control charts will ensure that the process are 

capable of ensuring product with the desired 

specifications, detecting the occurrence of any 

abnormal variation enabling the identification of the 

causes and therefore allows to take measures that 

return the process under normal conditions 

promptly.[2] 

The characteristics to be controlled are the 

humidity and temperature of the fermentation of the 

products 8 to 23. 

Since these features are variables, i.e. 

measurable and continuous, the control charts to be 

selected are the average charts and amplitudes 

charts. Since we can only get one value per sample 

and the amplitude is calculated between two 

consecutive values (moving range) there must be 

used the mobile amplitude charts without 

specification. 

For the construction of control charts, the 

following formulas where used: 

𝑈𝐿𝐶 =  �̅� + 2,66 �̅� (1) 

𝐿𝐶𝐿 =  �̅� − 2,66 �̅� (2) 

𝑈𝐿𝐶 =  3,27 �̅� (3) 

𝐿𝐶𝐿 =  0  (4) 

Where �̅� is the values range and �̅� is the 

amplitudes range. Formulas (1) and (2) are for the 

limits for the range control charts and formulas (3) 

and (4) are for the limits for the amplitudes control 

charts.[2] 

These must be used simultaneously as the 

control charts of means evaluates the average 

quality of the process, while the control charts of 

amplitudes evaluates its variability, being both 

complementary and important information for the 

study of the process. [5] 

It was compiled all values available between April 

2014 and September 2014 in order to obtain ULC 

and LCL for each control chart. There were some 

exceptions, where there was no amplitude 

registered during all the available values, so it was 

E F

Number per 

hour.product
1 basket 1 basket 2 packages 2 basket 1 basket 1 basket

Line A B C D
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registered a minimum of 15 values with 5 min 

interval. 

During the interpretation of the charts we had to 

take into consideration that the existence of some 

points outside the control limits is acceptable, since 

this study considers variability of 3σ, which means 

that only approximately 99.7% of the data lie within 

the interval. When the sample interval is too big it 

reduces the interval between both limits, which may 

not be representative of the process. 

Since for each production line, there is the 

production of more than one product and the 

registration is all done on paper, it was decided to 

group multiple products per line of production and 

with similar control limits in a single control chart. 

The new control charts where followed from 

January 2015 to February 2015 so we could 

approve or dismiss our decisions. 

 

2.4. Conclusion 

It is important to have a control on non-critical 

points, as they prevent economic losses for the 

company. 

In order to be able to perform the inspection of 

the batch is advised to change procedures. Instead 

of verifying the exact measure of the slice of the 

product or its diameter, create molds with the 

maximum and minimum dimensions accepted. 

The number of products to be inspected was 

determined from the graph method proposed by 

Alberto Arranz and José Domingo De Acinas and 

ISO 2859. However, to facilitate the employee's 

work, we exchange the number of products to be 

removed from to number of baskets. 

It was concluded that of control points 

corresponded to faults of the equipment, thus 

indicating that the control charts were well 

constructed. 

It is recommended to create an action plan for 

situations out of control. [5] This plan is a flow 

diagram indicating the employee how to proceed 

when there are points outside the control limits. 

 

3. Microbiological analysis 

3.1. Overview 

The Department of Quality is also responsible for 

ensuring that the end product represents no danger 

to the consumer. As such, it is responsible for 

performing microbiological analyzes of the products, 

to the surrounding air and to the production lines. 

These analyzes serve to identify if there are any 

pathogenic microorganism that could compromise 

product quality. 

Although the regulations as the microbiological 

analysis to surfaces of industrial lines are vague, 

there are food industry specifications to add value to 

products and limit health risks to consumers.[6] 

 

3.2. Procedures 

The method chosen for this study was the use of 

swabs. This is a non-destructive method; it is the 

most used in the food industry, the most practical 

and indicates different types and numbers of colony 

forming units (CFU). Although there is variability in 

this method, the reproducibility of values in relation 

to the operator was not important since they were 

always performed by the same technician. [6][7][8] 

The following equipments were used: 

 Swabs; 

 Template 10x10 cm; 

 Tablet Calgon Ringer; 

 Test tubes; 

 Chloraphenicol Rose-Bengal Agar; 

 Plate Count Agar; 

 Baird-Parker; 

 Rapid E. coli. 

All of the procedures were made according to the 

existing procedures in this company. 

It was done during two consecutive days at 

random hours in order to obtain the maximum data 

possible. 

After sowing, count the number of colony forming 

units (CFU) in the Petri dish. Then we apply the 
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equation (5) to calculate the number of CFU per 

cm
2
. 

𝑁º 𝑐𝑚2⁄ =  
∑(𝐶𝐹𝑈 𝑑𝑖𝑠ℎ)

𝑠𝑤𝑎𝑏𝑏𝑖𝑛𝑔 𝑎𝑟𝑒𝑎
 × 𝑉𝑠𝑜𝑙𝑢𝑡𝑖𝑜𝑛 𝑓𝑜𝑚 𝑠𝑤𝑎𝑏 𝑚𝑎𝑐𝑒𝑟𝑎𝑡𝑖𝑜𝑛 (5) 

For the presence of coliforms and 

staphylococcus we only check for its presence or 

absence, as these are considered pathogenic 

microorganisms. 

 

3.3. Conclusion 

After this study, we concluded that there was no 

contamination from the lines of production neither 

from the workers gloves. 

 

4. Evaluation of the expiration date 

4.1. Overview 

Another activity that has been performed during 

this study was monitoring the lifetime of product 1. 

This product is injected with a solution that takes 

a few days to be adsorbed. It is advised that the 

product needs to be quarantined (5 days) in the 

warehouse before leaving to the market. However, 

due to demand for the product, the company 

decided to put the product on the market before the 

recommended 5 days. 

The failure to comply with the quarantine period 

does not present any risk to the consumer. 

Once the current production capacity can not 

meet demand, the decision to decrease the amount 

of solution to be injected was token. 

However, to ensure that this reduction does not 

affect the quality of the end product it was necessary 

to make two types of monitoring. One is to verify if 

the quarantine time decreased the other to verify if 

the quality of the product at the expiration date was 

the same.  

 

 

4.2. Conclusion 

We came to the conclusion that from 4
th
 day the 

product is able to go to the market without the risk of 

complaints from customers. Therefore, decreasing 

the amount of injection solution contributes to 

reduce one day of quarantine. 

On the other hand, when the product was opened 

at the end of expiration date it remained with the 

desired quality, still soft and with a pleasant flavor. 

One can also conclude that the reduction of the 

injection solution can still be practiced. Although this 

change reduces the days of quarantine, its main 

contribution is to reduce the amount of applied 

solution, and therefore it is an economic measure. 

In the future, we could try to find the optimal 

amount of injection. This would be the amount of 

solution that would not compromise the quality of the 

product at expiration date and would minimize the 

quarantine time. 

 

5. Initial investment for the 

installation of a register system in 

digital format 

This food company is large, and therefore it has 

many CP is subjected to various audits throughout 

the year. However, all are still all manuscripts and 

elaborate on paper. This procedure, although it is 

not wrong, leads to: 

 The response from the Department of 

Quality to points out of control is very 

slow; 

 Mistakes when filling up the paper during 

the production time; 

 Occupation of a lot of space with the 

occupied by archives; 

 difficulties while tracking some product; 

 High costs on paper; 

 Lost time while filling up the registrations 

by the workers; 

 Lost time by engineers when working 

with the data. 
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For these reasons, it was proposed to alter the 

registry on paper to digital media on production 

lines, having drawn an estimation of the investment. 

Since this is a food factory, the chosen devices 

were tablets. It has a flat surface not containing 

holes as a computer keyboard has. These holes are 

bad because it can not only be accumulation of 

debris such as flour and sugar which can cause 

damage, as there may be accumulation of 

microorganisms which can lead to contamination to 

the line. 

It was found that are needed 14 tablets through 

the factory, in order to reach all registration points. 

It was also foreseen hybrid tablets for the quality 

and production engineers, so they could register in 

real time everything. It is useful during meetings and 

while visiting the production area. 

For the actual costs of the actual registration on 

paper, we only took in account the cost of the paper 

of one printer. For the initial investment it was 

calculated the cost of 14 tablets and 4 hybrid tablets 

(table 2). 

 

Table 2 - Current costs for the records on paper and 
proposed investment. 

 

 

In conclusion, only accounting with the paper 

expenses of one printer, in 20 months it would 

match the spending of the necessary equipment. 

However there are real expenses that were not 

accounted for and can be avoided with this change. 

 

6. Conclusion 

The Department of Quality is responsible for 

analyzing the production and decide whether such a 

step is critical or not to the desired product quality. 

Then it must decide how to control the points. It has 

yet to decide intended rigor in its control. Also must 

be able to pool the resources available with the 

desired excellence. 

In this dissertation four different areas were 

addressed. One was the process control, where was 

applied two different statistical process control tools 

(SPC). Secondly, it was performed some 

microbiological analysis on the surface of one 

production line in order to understand if there was 

any contamination point. After that, it was evaluated 

the evolution of one product during his life because it 

suffered an alteration of his formulation. Lastly, in 

order to improve the response to failures, it was 

estimated the initial investment for the installation of 

a register system in digital format in the production 

lines. 

All these different areas contribute to a 

continuous improvement of a manufacturing 

process. 
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