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CHAPTER 1 

INTRODUCTION 

1.1 Packaging 

Packaging is a process of encasing or securing items for storage, distribution, sale, and 

use. It can also be defined as a process of outlining, assessing, and delivering packages. It 

can be delineated as an arranged course of action of making items for transport, 

warehousing, coordination‘s, deal, and end utilize. It primarily contains, secures transports, 

educates, and offers. In numerous countries it is totally fused into government, business, 

and institutional, mechanical, and individual utilize [1]. 

 

Figure 1.1: Distinct Packages of Cheese  

Indeed, even after an item is created and branded, it is essential to receive systems for 

other product related aspects of the promoting blend. One such product includes and a key 

one for a few items is packaging, it includes all the functions of designing and producing 

the holder or wrapper for an item. That means a package is a container or wrapper. 

Consequently packaging is a business work and a package is an item. 

A package is fundamentally an augmentation of the item offered available to be 

purchased. By and large the packaging might be more critical than the item it contains. 

Packaging includes choices about marks, embeds, guidelines for item utilize, visual 

communication, and also choices about the sizes and sorts of physical compartments for 

individual item things with the external package [2]. 
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Figure.1.2: Example of processed cheese package  

The fundamental aim of packaging for industrial goods, for example, segments and 

machinery is to secure the item while in travel. But beyond this aim, for packaging of 

consumer goods has a broader aim. For this sort item packing it is lacking to secure the 

thing. Since the thing is suggested accessible to be acquired in indisputable casing to 

clients, it ought to in like manner make the particular brand obvious and speaking to 

purchasers. This is essential on account of packaged foodstuffs and other regularly 

purchased things from supermarkets and self-service stores. Here a few brands of an item 

are displayed by each other on the racks, and it is important that the structure of a Package 

attract the thought of the customers and in this manner it has an important influence in 

promotional strategy. The packaging lends charm to the item and strengthens the brand 

name. In the event that the packaging does not attract the buyer to pick the product in this 

circumstance, then all past promotional works to differentiate these brands are wasted. 

Consequently, packaging is a guide to promoting. Packaging additionally encourages the 

capacity and usage of items. Accordingly packages may be so made as to conduce to the 

effortlessness of taking care of by purchasers and by people from the channel of 

conveyance. 

A package configuration should pull in consideration and pass on an effectively 

identifiable picture. It must tell consumers what the item is and why they ought to purchase 

it. In short, packaging gives: a control work, security in-travel work, storage capacity, usage 

facilitation capacity and promotion work [4]. 
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1.2 Cheese 

 

Figure 1.3: Sliced cheese pieces for packaging  

Cheddar is the most varying gathering of dairy things. Fabricate and aging 

incorporate a dynamic and synchronized course of action of biochemical and 

microbiological shapes, inciting to a thing with keep running of the similar, refined, good 

smell and flavors. The deserts, with off-flavors and fragrances, textural or surface 

documents of disappointment, may occur if these events are unequal in view of inward or 

external factors [6]. 

1.3 Packaging of Cheese 

 

Figure 1.4: Diagram demonstrating ripening of cheese with moisture loss  

Packaging frameworks or covering arrangements connected either all through the 

maturing time frame or during storage may vanquish by far most of the uneven responses 
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and lacks of cheddar. Packaging is continuously seen as an imperative figure securing and 

controlling the quality and wellbeing of cheddar, and also in keeping an eye on purchaser 

issues. Cheddar is not an idle item: it will continue aging in the wake of packing, and the 

package should ideally not meddle with the basic development handle, likewise it should 

grow the cheddar's timeframe of realistic usability. The concordance between these two 

necessities, and the complex and really changing nature of the thing, makes cheddar 

packaging outline a testing assignment [6]. 

 

Figure 1.5: Advantageous package for cheese: squeeze conclusion  

Every variety of cheese has its own packaging necessities concerning hindrance 

properties to gasses, dampness, and light, yet they can be broadly characterized into two 

classifications: (a) breathable product, which accept an essential part in controlling the 

maturing of the cheddar through its dampness and gas penetrability qualities; this bundling 

is used for cheddar assortments with a dynamic surface smaller scale verdure (e.g., bacterial 

surface-aged or form aged cheeses) that have a relative little timeframe of realistic 

usability; and (b) barrier product (e.g., vacuum packages) used for hard assortments of 

cheddar, which generally age for long circumstances in an anaerobic circumstance and have 

a long time span of usability. Point by point considerations of bundle properties noteworthy 



  

5 
 

for cheeses all things considered are seen as first and after that the packing and time period 

of sensible ease of use of timeframe of realistic usability of hard, delicate, crisp, and 

prepared cheeses are explored, giving cases of frameworks utilized. 

1.3.1 Innovative packaging 

Development is remarked extremely fast in the flexible packaging area. Recently 

distinctive innovative contemplations is been familiar in the division with changing and 

forceful economic situation of the world. 

 

Figure 1.6: Innovative design for gas permeability package  

In each part of the world the expanded request has been went with creating 

enthusiasm for new parts and utility bundling like extended thing time span of usability, 

weight lessening and buyer comfort. These prerequisites are making immense open 

entryways for adaptable packing producers to bring out imaginative bundling 

considerations which extended usability settlement and also classy motivation as well. For 

instance, the stand-up pockets forayed into the customary drink bundling and made 

appropriate around a bundling insurgency. Today's adaptable packaging overlay examples 

are immovably centered around a few or these key variables, with the superseding target of 

bringing creation costs down to take care of customer demand. One pattern is film down 

gauging to lessen general packaging weight. In any case, holding the fancied pack 

execution, for example, solidness, quality and obstruction properties, makes another 

arrangement of difficulties. Handling these issues head on, makers are consolidating 

extraordinarily composed arranged films to update fundamental properties. These movies 

are relied upon to be less exorbitant however without exchange off with the packaging 

qualities. 
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1.3.2 Flexible Packaging Merits 

Nowadays the fundamental purposes behind which increasing the importance of 

flexible packages are [8]: 

 Innovative  

 Widely extendible into differing item classifications  

 Maintains and indicates freshness  

 Offers purchaser comforts  

 Provides reclosure and apportioning choice  

 Can be adequately transported and put away  

 Creates rack request  

 Enables perceivability of substance  

 Provides capable thing to bundle recommendations  

 uses less vitality  

 creates fewer emanations 

 Creates less waste in any case 

1.4 Statement of the Problem 

In the current market circumstance, packaging gives the most essential first motivation 

behind contact by which an association displays its things to shoppers and hereafter 

bundling material used for the purposed thought to be basic. Advancement in packaging 

plans and hues has been ceaseless as brands fights with each other for rack claim and space. 

Primary point of packing has been to draw in clients, keep the thing in place and increment 

timeframe of realistic usability with outline development. Regardless, in the midst of the 

earlier years the market has not seen a considerable measure of headway in the cheddar 

packing portions. The customer has a few issues with the current packages for cheese. The 

permeability of gasses to the item which manages the barrier property of the packaging film 

is the genuine concern. Also the customer is confronting issue with package stick to cheese 

and furthermore hardening after storing in refrigerator. The impact of temperature and 

moistness on the cheese amid transportation and capacity is brought up by consumers and 

also retailers. Another critical need of customer is the comfort of the package. Along these, 

taking everything into account, the customer is expecting the accompanying for a prepared 

cheese package. 

 Barrier property of package 
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 Convenience of package 

 Temperature & Humidity effect on package 

 Product & Package sticking  

 Hardening after storage in refrigerator 

1.5 Objectives 

This study is accomplished for an Innovative Packaging of Processed Cheese to acquire 

the consumer loyalty. In light of the above mentioned information the goals of the 

exploration are as expressed underneath. 

Main objective: The fundamental goal of the research is to design an innovative package 

for processed cheese. 

Sub-Objectives:  

1. To identify the needs of the customer for a processed cheese package. 

2. To design a packaging line for the package 

1.6 Scope and Limitation of the Study 

This research concentrates on innovation of new package and cost credential of the 

packaging. The extension and impediments of this review incorporates:  

1. Review relevant literature on packaging and information from various 

innovations.  

2. Cost analysis is based on available data and past observations.  

3. Some of the research center testing process requires long time. This will limited 

the specimen estimate under test as a rule. 

 

 

 

 

 

 

 

 

 



  

8 
 

CHAPTER 2 

LITERATURE REVIEW 

 

2.1 Background of Cheese 

Cheese making began around eight thousand years back, and today there are more than 

thousand diverse products around the globe, every interesting as for its flavor and shape. 

Cheddar is a nonspecific name for a gathering of matured drain based nourishment things 

made in a broad assortment of flavors and structures all through the world. The distinctive 

qualities in the surface, practical properties, flavor, and smell of the many cheddar sorts is 

connected predominantly with contrasts in drain synthesis, key cheddar delivering shapes 

(numbering starter social orders, coagulating impetuses, and aging conditions), and 

capacity temperature and time. [6]. 

Gathering of cheddar is not straight forward, as a couple of criteria can be used: 

dampness, rheological properties, surface, and distinctive handling components. Three 

essential procedures have been used: (1) surface, which is, all things considered, controlled 

by dampness and fat substance, (2) aging records, and (3) system for coagulation, joined 

with various parts. Probably the most consensual arrangement proposed considers four or 

five gatherings in perspective of hardness and dampness content, from hard to delicate. In 

any case, from the bundling viewpoint, it is seen as more profitable to segment cheeses into 

hard, delicate, and new classes. Additionally, handled cheddar, which is gotten from a 

blend of regular cheddar warmed with water and emulsifying salts and bundled while still 

hot, addresses a specific class. Table 2.1 represents the qualities of some famous cheeses.  

Nowadays cheese creation is the eventual outcome of a mix of standard outdated 

practices and new mechanical gadgets and techniques. Regardless of the alterations in the 

extent of cheddar era and level of mechanization, the models of cheddar making have 

proceeded as before and are planned to reduce water content, spare the nutritious properties 

of the drain, and get a sheltered item with uncommon tactile qualities all through capacity 

and conveyance [6]. 
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Table 2.1: Characteristics of some popular varieties of cheeses  

 

2.2 Processed Cheese 

 Processed cheese (otherwise called arranged cheddar, cheddar item, plastic cheddar, 

or cheddar singles) is a nourishment thing delivered utilizing cheddar (and once in a while 

other, unfermented, dairy by-item fixings); notwithstanding emulsifiers, drenched vegetable 

oils, extra salt, sustenance colorings, whey or sugar. In this manner, many flavors, hues, 

and surface of prepared cheddar exist. Walter Gerber (Switzerland), in 1911 has invented 

this [10]. 

 

Figure 2.1: Schematic stream outline of the fundamental strides required in 

process cheese produce  

https://en.wikipedia.org/wiki/Switzerland
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 Figure 2.1 demonstrates a schematic stream diagram of processed cheesemanufacture. 

Zehren ,Meyer (1973) and Nusbaum (2000) [11] have explained in broad detail the 

different strides of processed cheesemaking and the distinctive hardware utilized as a part 

of each progression. The significant steps in processed cheeseproduction can be partitioned 

into 2 phases: [15]. 

1. Ingredient choice and detailing:  

 Choosing and crushing of normal cheese (Color, pH, odour, and 

intact casein content) 

 Suitable emulsifying salt Selection 

 calculation of different inclusions (with a specific end goal to obtain 

the essential estimations of the last item according to government 

directions) 

2. Process cheese preparing and storage: 

 Preparing (warmth and blending) 

 Packing, refrigeration, and warehousing 

 Processes Cheese is made by warming a mix of cheddar, water, emulsifying salts 

(generally sodium orthophosphates, sodium citrates), and further discretionary fixings, for 

instance, spread or flavors. Mix constituents and handling conditions are given the required 

structure, appearance, flavor, and color and time span of usability at an attractive cost. The 

structure of the handled cheddar depends on upon the sort of cheddar used, the fat extent, 

the dry matter substance [16]. 

 The amount of O2 acquainted into the item due with the assembling procedure and 

on the filling techniques utilized are the elements that decide the amount of O2 at first 

broke up in the item. The O2 accessible for oxidative responses relies on upon the 

previously mentioned consider and the bundling boundary to O2.Likewise, as in advance 

inspected, the hindrance to light effect particularly impact the level of vitality accessible for 

photograph oxidation responses. Amid capacity, concoction and physical procedures 

happen that disable tactile attributes and surface: an average off-flavor (consistently called 

old flavor) relentlessly appears, alongside auxiliary changes, ordinarily toward a firmer 

surface. Diverse arrangements of disappointment for prepared cheddar are polyphosphate 

hydrolysis, changes in ionic adjust, precious stone development, reactions incited by 

warmth stable impetuses and non-enzymic sautéing, dampness misfortune, and relationship 

with bundling materials, for instance, migration[17]. 
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Figure 2.2: Schematic representation of fresh and ripened cheese manufacture 

 Figure 2.2 shows the assembling strategy. The readied drain (crude or purified) is 

conveyed to temperature and thermophilic or mesophilic starter societies, or both, and at 

last subordinate societies, are incorporated. The species and strains picked by cheddar sort, 

are added to change lactose to lactic corrosive and to make trademark flavors and surface 

amid maturing. By virtue of crisp cheeses, which won't encounter maturing are excluded. 

The coagulant rennet is incorporated and the drain is left to coagulate under controlled 

conditions of sort and measure of coagulant (animal, vegetable, or microbial), temperature, 

and time. Most cheeses are rennet-coagulated, except for some new cheeses, for instance, 

new cheddar, which may then again be corrosive coagulated [6].  

2.3 Comparison between Processed Cheese and Natural Cheese 

 As opposed to regular cheddar, prepared cheddar can be depicted as a consistent oil-

in-water emulsion. The usage of emulsifying salts, for instance, disodium phosphate and 

tri-sodium citrate in prepared cheddar create helps in improving the emulsification 

properties of caseins by dislodging the calcium phosphate structures in the insoluble 

calcium–paracaseinate phosphate sort out show in normal cheddar. This evacuating of the 

calcium phosphate complex aggravates the real sub-nuclear urge that cross-interfaces the 

diverse monomers of casein in the framework. This interference of the calcium phosphate 

complex in conjunction with warming and mixing prompts to hydration and inadequate 

scrambling of the calcium–paracaseinate phosphate arrange. Despite being hydrated, the for 

the most part scattered calcium–paracaseinate complex speaks with fat by methods for 

hydrophobic participation. After create and in the midst of the cooling stage, the for the 

most part scattered caseinate matrix shapes "flocs" and the flocs thusly collaborate to 

outline a uniform, about sew gel arrange. This wonder offers climb to fat emulsified by a 

uniform about sew protein gel orchestrate. Therefore, get ready cheddar structure 

fundamentally includes a fat stage similarly scattered (as fat globules, around < 1 to around 

5 μm in separation over) in a for the most part scattered casein gel arrange (Figure 2.3b) 

[2]. 
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Figure 2.3: Schematic microstructure of (a) Natural cheese and (b) processed 

cheese  

 Most cheddar things encounter a period of maturing (curing and improvement), 

which ranges from around 3 weeks for Mozzarella, for example, to 2 years or more for 

Parmesan and extra create Cheddar or Gouda. The length of maturing is generally 

alternately with respect to the dampness substance of the cheddar, albeit numerous 

assortments might be expended at any of a couple periods of advancement, dependent upon 

the flavor and surface inclinations of customers [6]. 

2.4 Background of Cheese Packaging 

 One of the prior techniques for cheese packaging was to submerge the curd in pots or 

containers brimming with brackish water. While this technique was bulky, it had the value 

of protecting the cheese by method for salt and keeping the curd drying out. While the early 

pioneers did not have the logical information to characterize their purposes behind utilizing 

diverse packaging techniques, a slightest they valued that salt and the support of moistness 

around the cheese saved it higher in its state. 

 Cheese assortments have changed in character over an extended period. 

Subsequently Cheese created in the early 19
th

 century was diverse in property to the product 

delivered in 1970. Difference come about because of more up to date logical learning, yet 

many changes are the aftereffect of various advertising conditions, brought on by financial 

stresses [18]. 
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 Confirmation from mechanical damage to cheddar coats was indispensable on long 

voyages. Woven bushel, straw lodgings, wooden boxes or compartments, and washed 

intestinal layers have been used once in a while. Mortar of Paris coatings (e.g: Gorgonzola) 

were important for blue cheddar, since when set hard the mortar grants oxygen to 

experience for shape advancement to make the green veining, while the skin or intestinal 

layers used for other cheddar don't allow oxygen to enter so transparently[3]. 

 The nature of processed cheese items is controlled by different components, viz, the 

age and kind of cheese preparing conditions, moisture content at last item, sum and sort of 

emulsifying salts utilized lastly the additional enhancing fixings [4]. The specialized 

information accessible on processed cheese items is restricted since the greater part of these 

items is produced by modern associations. 

Studies on the conceivable viability of modified atmosphere packaging (MAP) began with 

the rise of works by: First, Kester and Zimmerman (1960) [5] invent that sealed boxes, 

MAP packaging, and packaging under latent gasses are fruitful in deferring surface 

deterioration brought about by vigorous living beings which were vaccinated with under ten 

causative life forms for each gram onto cheese (Cottage) and was put away at 10 degree 

Celsius. Second, Kosikowski and Tsantilis (1960) [5] concentrated the effect of vacuum 

and N2 or CO2 situations on the time traverse of convenience of creamed and un-creamed 

Cottage cheddar, stuffed in aluminum at 5°C, reporting that CO2 in a general sense 

diminished yeast and shape numbers and keeps up new flavor even after a drawn out limit 

(notwithstanding taking after 12 weeks). Taylor et al. [6] (1965) uncovered that N2 is 

unessential in improving the time traverse of ease of use of Cottage cheddar. Krcal (1970) 

displayed hopelessness in microbial damages of Cottage cheddar by CO2 and N2 at 

encompassing temperature; however the CO2 flushing atmosphere was ideal. Regardless, 

Scott and Smith (1971) [19], who evaluated the time traverse of ease of use nature of 

Cottage cheddar (in light of taste load up scoring and bacterial quantities of the top 

centimeter of tests set away at 3–4°C for 10–12 days in unprecedented all-glass 

compartments with purified carbon dioxide, nitrogen, and air atmospheres), demonstrated 

that packaging Cottage cheddar under neither CO2 nor N2 flushing could immensely 

upgrade the time allotment of practical ease of use of tests at 3°C. In addition, they 

prescribed that CO2 flushing could change the flavor as a destructive or tart cheddar, which 

is managed in a surprising path (as leverage or weakness) concerning adjacent slants. 

 Kosikowski and Brown coordinated an audit evaluating the effect of carbon dioxide 

and nitrogen on the time span of sensible convenience of creamed Cottage cheddar (pH 4.5) 

settled in business thermoplastic compartments taking after air clearing and N2 or CO2 

flushing and set away at 4°C. The makers got grand qualities under N2 or CO2 conditions 

for 45 days at the refrigeration temperature. Similarly, they pointed out that the usage of 

carbon dioxide presents season related issues, for instance, a fizzy flavor, recommending 

that the variety in the CO2/N2 extent for nitrogen can get rid of the undesired flavor while 

keeping up the flavor fresh and microbial control people. The ampleness of changed 

atmosphere bundling in expanding the time allotment of reasonable ease of use of dairy 

things, especially cheddar has been certified by further surveys, and unmistakable gas 

pieces have been proposed for MAP packaging of cheddar. Romani et al. [7] surveyed limit 

reliability of 24-month-old regulated stuffed Reggiano cheddar,Parmigiano squeezed in 
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nylon/polyethylene sacks and set away for 3 months at 4°C. The results did not show liberal 

changes in the way of differently squeezed things; in spite of the way that cases stuffed in 

100% N2 atmosphere exhibited season profiles exceptionally out of reach from that of the 

actually cut, emptied cheddar [20]. 

 Kanawajia et al., (1990) [19] watched the productivity of vacuum packaging in 

expanding the time span of usability of control tests and the examples plunged for 2 h in 

arrangements containing Hydrogen peroxidase and Delvocid. 

 Distinctive packaging choices can have a tremendous effect to the primary concern, 

both through assembling costs and impacting a customer‘s purpose of offer choice. 

KlöcknerPentaplast worked with Package In Sight, LLC leading a review to look at the 

impacts of various substrates on cheese, particularly an inflexible thermoformed package 

and an adaptable cheese four-sided pocket. The review was directed in CUshop™ at 

Clemson University, an exploration lab with space to redo immersive shopping situations. 

Thermoformed cheese packaging was observed to be additionally engaging, was seen 

longer and discovered quicker than adaptable plastic packaging [8]. 

 The impacts of packaging strategies (non-vacuum and vacuum) on biogenic amines 

(cadaverine, putrescine, tyramine, tryptamine, phenylethylamine, and histamine) and 

natural acids amid capacity for 180 days at 4 degree celsius were explored in cheese by 

Andiç S, Tunçtürk Y and Gençcelep H. They announced that Storage period significantly 

affected the greater part of the biogenic amines. At the point when contrasted and vacuum 

bundling, non-vacuum packaging brought about no extensive contrasts. The aftereffects of 

their review demonstrated that capacity period and packaging technique effects affected the 

nature of Kashar cheese [22]. 
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CHAPTER 3 

MARKET ANALYSIS 

 Cheese kept on observing increasing volume and esteem development in past few 

years. The product utilization in Thailand is viewed as restricted to center and high-salary 

customers. The cost of cheese is expensive in light of the fact that most are foreign made. 

Cheddar is not an essential component of Thai sustenance, so demand is as yet compelled 

to western style dishes, for instance, pizza, pasta and lasagna. Coordinated get-togethers of 

cheddar clients are the people who grew up abroad, expats and all inclusive vacationers 

[23]. 

3.1 Competitive Landscape 

 KCG Corp takes the main position in cheddar in recent years. The association is one 

of the key wholesalers in Thailand and imports a couple cheddar brands, for instance, 

Imperial, Allowrie, Arla and President. Other than that, the association moreover creates 

under limit. In spite of the fact that the organization circulates a few brands, it concentrates 

on advancing and promoting by means of broad communications just a couple brands [23]. 

3.2 Prospects 

 Prepared cheddar is depended upon to continue seeing steady volume and regard 

advancement over the gauge time span. Coordinated customers of cheddar are likely not 

going to change much from the review time allotment. Cheddar is viewed as a vital 

component for western cooking, yet not Thai dishes. It is hard to join cheddar with Thai 

cooking, so cheddar is most likely not going to twist up particularly in all cases. 

Table 3.1: Imported dairy products (volumes and values) during 1998-2007 in 

Thailand  

 

 Milk production in Thailand in 2011 was 2750 tons for each day. From that 2.8% 

was utilized for cheese production [9]. 
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Figure 3.1: Overall Raw milk in Thailand: Ton/Day  

 Abroad of Europe and the US, creamed cheese is widely-devoured cheese in the 

world. The thing's ability to survive encompassing scattering made it the door to cheddar 

use in creating markets, where lacking icy chains, among various segments, upset 

characteristic cheddar alternatives. Throughout the years, with demand constantly rising, 

producers built confine closer to the point of usage — in Morocco, Japan, Egypt and 

elsewhere. That example to limit delivering continues with today and has changed over into 

increasing imports of common cheddar for planning and basic open entryway for U.S. 

suppliers [10].. 

A current prepared cheddar investigate report by the affirm financed U.S. Dairy 

Export Council (USDEC) focused on 10 key markets for prepared cheddar: 5 in Asia 

(China, Japan, the Philippines Indonesia, and South Korea) and 5 in the Center 

East/North Africa (Algeria, Bahrain, Morocco Egypt, and Saudi Arabia).These ten 

nations created more than 1.3 billion pounds of handled cheddar in past few years. They 

utilize little volumes of Gouda, cream cheddar, mozzarella, and diverse varieties, yet 

cheddar summons the pot. A year prior, they imported around many million pounds of 

cheddar from the principle four suppliers — Australia, New Zealand, the European Union 

and the Unified States [24]. 

Nearby ask for in these business parts continues creating, and a bit of the nations, 

particularly those in the Center East/North Africa, are getting the opportunity to be 

unmistakably common gathering focuses, conveying handled cheddar to many 

neighboring countries. USDEC wanders that aggregate prepared cheddar creation in the 

ten nations will rise to more than two billion pounds by next year pushing hard and fast 

yearly cheddar import necessities to more than 500 million pounds. 
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CHAPTER 4 

METHODOLOGY 

 The point of this exploration study is to design another innovative package for 

processed cheese. In the meantime, Quality Capacity Sending (QFD) technique is utilized 

to decide its handiness for the improvement of food item and for the separation of quality 

levels. A profound investigation of the current writing that arrangements with the 

utilization of QFD for food item improvement uncovers that the approach is still connected 

to few food products (Costa et. al, 2001). In spite of the fact that QFD has been utilized as a 

part of the food industry since 1987, foods are intricate items, and shopper/maker 

necessities/communications are variable and show up never to be the same. As far as 

anyone is concerned, there have been no other such reviews on organic food or on cheese 

[25]. 

4.1 QFD Approach 

 Quality Function Deployment (QFD) is a system to help change client needs (the 

voice of the customer [VOC]) into designing properties (and appropriate test) for an item or 

administration. It makes operational implications of the requirements, which may be 

indistinct when at first imparted. It sorts out each item or administration trademark while in 

the meantime setting change centers for the item or administration [11]. 

 

Figure 4.1: QFD Flowchart  

In the long run the goal of QFD is to interpret as often as possible subjective quality 

criteria into target ones that can be assessed and measured and which can then be used to 

plan and create the thing. It is complimentary methodologies for choosing how and where 

necessities are to be designated in thing change. QFD "is a strategy for building up a plan 

quality went for fulfilling the customer and after that making an interpretation of the buyer's 

request into configuration targets and real quality confirmation focuses to be utilized all 

through the creation stage. [QFD] is an approach to guarantee the plan qualities while the 

item is still in the outline organize." [11] 
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The major fundamental objectives in executing QFD are: 

1. Organize talked and implicit client needs and needs.  

2. Make an understanding of these necessities into specialized qualities and 

determinations.  

3. Create and pass on a quality thing or administration by focusing everybody toward 

customer fulfillment. 

QFD utilizes a few standards from Simultaneous Building in that cross-practical 

gatherings are incorporated into all times of thing progression. Each of the four phases in a 

QFD system uses a grid to decipher client necessities from starting orchestrating stages 

(Becker Partners Inc, 2000). Every stage, or lattice, addresses a more specific piece of the 

thing's necessities.. Simply the most basic points from each stage are sent into the 

accompanying system. 

Stage 1, Product Planning: Constructing the HOQ (House of Quality). Stage 1 reports 

fuse client necessities, guarantee information, aggressive open doors, item estimations, 

contending item measures, and the specialized capacity of the association to meet every 

client prerequisite. Getting extraordinary data from the client in Stage 1 is essential to the 

achievement of the entire QFD handle. 

Stage 2, Product Design: Designing new product requires innovative ideas and 

imaginative association thoughts. Thing thoughts are made amid this stage and part 

particulars are filed. Parts that are set out to be most basic to tending to customer needs are 

then moved into process arranging, or Stage 3.  

Stage 3, Process Planning: Process arranging comes next and is driven by gathering 

outlining. In this procedure masterminding stage, creating methods are flow charted and 

process parameters (or target qualities) are chronicled. 

Stage 4, Process Control: Lastly, in production planning, execution pointers are made 

to screen the era technique, upkeep schedules, and aptitudes planning for heads. Moreover, 

in this stage decisions are made as to which deal with speaks to the most peril and controls 

are set up to stay away from disappointments. The quality affirmation division cooperating 

with assembling drives Stage 4. 
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Figure 4.2: House of Quality for QFD  

 The QFD approach is effective for deciding how to organize customer needs with a 

specific end goal to reply to them adequately. Package must be created to meet the requests 

and inclinations of the customer. QFD is connected to characterize the requirements of the 

customer, and to make an interpretation of these into particular activities that outcome in 

the production of products that meet these inclinations [11]. Through the cooperation of the 

individuals along the inventory network, the QFD method supports decisions relating with 

which of the relevant consumers‘ needs ought to be centered around, to guarantee quality 

change and to satisfy customer satisfaction.  

By concentrating on the collaborations between the distinctive periods of the creation 

procedure and the requirements of the purchaser, the QFD technique is successful for the 

change of package. The nature of an item is not just a matter of the fixings required, as it 

likewise depends on the preparing qualities and relies on upon the performing artists 

required in the creation procedure [12]. One of the qualities of the QFD technique is that it 

energizes correspondence along the inventory network and between the chain individuals 

[13]. By investigating the desires of the consumer, this procedure helps the dynamic and 

heterogeneous needs of the buyer. The development procedure began with the ‗House of 

Quality' (HoQ; so-named by house like shape) or ‗Product Planning Matrix‘. This is the 

first of four unique networks that are normally incorporated with a QFD study. The HoQ 

was assembled relating the requirements of the customer to the proper package and 

preparing qualities of processed cheese. 
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4.2 Temperature Sensitive Ink in Packaging 

 Despite the fact that it is hard to characterize precisely what innovative package is, 

one critical piece of any smart pack is its ability to speak with the individual teaming up 

with it. In food packing, a couple of packages can pass on freshness, while others can grant 

a thing's history or lapse. 

 

Figure 4.3: Temperature sensitive ink used package  

 Thermo chromic inks, particularly, have found their way into myriad packaging 

applications. Thermo chromic inks change shading with prologue to warm. They can go 

from brilliant to dim, the other way around, or change starting with one shading then onto 

the next, as demonstrated by Don Duncan, official of research, WC Corporation. "Some 

cause lasting, irreversible shading change, and some give a brief reversible shading 

transform," he says. Each thermo chromic colorant has a settled temperature go over which 

its shading change happens. 

4.3 Selection of Packaging Material 

 Food packaging is one of the phases of food production that empowers foods to 

reach customers securely. By choosing the proper packaging material and innovations for 

various food items shelf life of realistic usability of food is expanded and food quality and 

freshness can be safeguarded. While fundamental capacity of food packaging is to shield 

food from contaminants, if food packaging material is not chosen legitimately food might 

be tainted by chemicals. Since food might be kept in packaging for long time packages are 

assessed as the primary contamination source of chemicals. Migration, under particular 

conditions, can be depicted as mass exchange of chemicals from food packaging to food 

during capacity and utilization. These materials going from packaging to food can bring 

about taste and flavor failure and critical medical issues. Substances relocating to food give 

a bad odor to food and in this way decrease customer decision. Additionally in light of the 

fact that moving substances makes stays on food they unfavorably influence food security 

and quality. It is a mandatory requirement for customers to decide effect of packaging in 

contact with food on food safety as the last chain in food safety food. 
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 Today, new packaging materials are delivered with various packaging advances. 

Each recently delivered packaging material must be assessed as far as sustenance security. 

Consumers may not utilize the packing material as proposed dependably this circumstance 

may prompt to various exposures. While questioning the packaging of foodstuffs we 

purchase as customers, it is important to consider that packaging materials in contact with 

food ought not to give its fixings to food items. Food quality influences human health and 

human health changes the personal satisfaction. 
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CHAPTER 5 

QUALITY FUNCTION DEPLOYMENT 

 Quality Function Deployment is a critical technique to discover the connection 

between customers' needs and particulars. Besides, it can use to survey the method and 

contender and assess the status of the organization. Consequently, utilizing this method will 

help me to find out about the current circumstance of contender. 

5.1 Importance of Customers’ Needs 

 In the wake of leading the voice of customers (VOCs) through online review, the 

outcome is deciphered to customers' needs and gave need by utilizing scale from 1 to 10, 

where 1 introduces minimal significance of customers' need and 10 displays the most 

significance, to every customers' needs that is appeared in Table 5.1. 

 

Table 5.1: The importance of customers’ needs 

No. Customers’ needs Priority of needs 

1 The package has high barrier property. 9 

2 The convenience of package. 10 

3 No effect of temperature & humidity on package 7 

4 Longer shelf life 8 

5 No sticking of product with package 5 

6 No deformation of package during transportation 7 

7 Appropriate size & shape of package 7 

 

From Table 5.1, found that barrier property, Convenience property, shelf life, the impact of 

temperature and humidity are central point while outlining a package. 

5.2 Package Specification  

 The product specifications are distinguished by the customers‘ needs. All 

specifications have unit that it implies it can quantify as appeared in Table 5.2. 
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Table 5.2: Package Specifications 

No. Specifications Units 

1 Dimension of package mm x mm x mm 

2 Material Permeability to gas cc/m²/hr. 

3 Material Permeability to humidity g/m²/hr. 

5 Maximum allowed temperature °C 

 

5.3 Relationship Matrix 

 Relationship Matrix displays the connection between every customer's need and 

every determination. The foundation is appeared in Table 5.3. Table 5.4 is the relationship 

matrix of this project. 

Table 5.3: Criteria Relationship Matrix 

Attribute of Specification Score 

Strong relationship 9 

Moderate relationship 3 

Possible relationship 1 

No relationship 0 
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Table 5.4: Relationship Matrix 

Specifications 
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1. The package has high barrier 

property. 

9  9 9  3 1 

2. The convenience of package. 10 3   3 1 9 

3. No effect of temperature & 

humidity on package. 

7 3  3  9  

4. Longer shelf life  
8 3 3  3 9  

5. No sticking of product with 

package 

5 3  9  3  

6. No deformation of package during 

transportation 

7  3 9  9  

7. Appropriate size & shape of 

package 

7 9  3  3  
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5.4 Competitive Assessment 

 This appraisal contrast existing product with contenders and expected estimation of 

product. In this progression, we have to study the current product in the market and assess 

the quality and shortcoming. This appraisal utilizes scale from 1 to 10 that implies the most 

minimal level and the largest amount of serving individually. 

Table 5.5: Competitive Assessment 

Customers‘ needs 

Im
p
o
rt

an
ce

 (
I)

 

C
o
m

p
et

it
o
r1

 (
A

m
co

r)
 

C
o
m

p
et

it
o
r2

 (
T

et
ra

p
ak

) 

C
o
m

p
et

it
o
r3

 (
D

el
 C

as
ar

o
) 

P
re

se
n
t 

v
al

u
e 

(P
V

) 

F
u
tu

re
 v

al
u
e 

(F
V

) 

Im
p
ro

v
em

en
t 

R
at

io
n
 (

IR
) 

(F
V

 /
P

V
) 

S
al

e 
im

p
ac

t 
(S

I)
 

S
co

re
 (

I 
x
 I

R
 x

 S
I)

  

1. The package has high 

barrier property. 

9 6 7 7 7 8 1.14 1.2 12.31 

2. The convenience of 

package 

10 5 5 5 6 8 1.33 1.4 18.62 

3. No effect of 

temperature & humidity 

on package 

7 6 6 6 6 7 1.17 1.1 9.009 

4. Longer shelf life  8 6 7 7 6 7 1.17 1.3 12.168 

5. No sticking of 

product with package 

5 5 5 5 6 6 1 1.5 7.5 

6. No deformation of 

package during 

transportation 

7 6 7 7 6 7 1.17 1 8.19 

7. Appropriate size & 

shape of package 

7 5 5 5 5 5 1 1 7 

 After assessment, ascertain the change proportion with today's esteem isolated by 

future's esteem then evaluate the deal effect and discover the score from the significance 

different with change apportion and deal affect. There score will need the necessities of 

customers. 



  

26 
 

 From Table 5.5, the most astounding score is for advantageous package. The second 

need is barrier property and the longer shelf life of realistic usability of package. 

Additionally temperature and humidity impact on package is likewise essential. All these 

are the necessities of customers that will center being developed for new package. 
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CHAPTER 6 

DESIGN OF PACKAGE 

 From the QFD, according to the prerequisites of customer and current plan 

viewpoints, the new package should be composed in like manner. The most astounding 

score from QFD is for helpful package, barrier property and the longer shelf life. Likewise, 

temperature and humidity impact on package is additionally exceptionally basic necessity 

for the future package. 

6.1 Proposed Design 

 

Figure 6.1: Design of Tray 

Dimension from Tray: 120 mm X 120 mm x 35 mm, 1 mm thick 

 Lidding and forming web are solidly close together in the fixing region. The lidding 

film can undoubtedly be peeled from the bundle by method for a pulling tab, uncovering 

the glue layer coordinated in the plate. A weight delicate cement layer and a fixing layer 

with incorporated movement obstruction are the parts of the base web. The thickness can be 

between 200–500µm.Ifrequired, the cement layer can be incorporated in any adaptable 

lidding film. 

 

 

 

 



  

28 
 

Dimension for Lid: 121 mm x 121mm. 0.25mm 

 

Figure 6.2: Lid for package 

6.1.1 Benefits 

 Reduced material utilization 

 Robust and durable 

 Practical and economical 

 Lid and tray are forming one unit 

 Neutral in terms of taste and odour 

 Easy to open 

6.2 Temperature Sensitive Ink 

 The ink will be connected on the lid of package alongside the labeling. It will 

demonstrate the variety if the temperature surpasses the breaking point. 

6.3 Material for Lid & Forming Web 

 The material for lid and forming web should be chosen by considering the 

accompanying necessities 

 Barrier property 

 Convenience property 

 Temperature limit 

 Sealing property 

6.4 Open and Close of Package 

 The opening & closure of the package is made advantageous to consumer. It is 

finished by reclosable lidding film 
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CHAPTER 7 

MATERIAL SELECTION 

7.1 History 

 The most important materials used in the industry of flexible packaging are polyvinyl 

chloride (PVC), polyethylene (PE), polyethylene terephthalate (PET), polypropylene (PP), 

and biaxially oriented polypropylene (BOPP) [14]. 

7.1.1 Polyvinyl chloride (PVC) 

 PVC was patented by Friedrich Klatte in 1913, only after 41 years of its discovery. 

But its importance in packaging again took 13 years to recognize it as plastic. PVC is 

regularly utilized as a part of the manufacture of films for meats and deliver and also being 

a well-known decision for blisterpacks because it has great heat‐seal, stick and barrier 

properties. Lately, PVC has gotten negative consideration from environmentalists, and 

almost no development is normal later on. 

7.1.2 Polyethylene (PE) 

 Polyethylene was found in 1933 by R.O. Gibson and E.W. Fawcett by reacting 

ethylene and benzaldehyde, that was deserted eventually got to be polyethylene (The 

Historical backdrop of Plastic). Polyethylene later advanced to end up distinctly its three 

varieties - high density polyethylene (HDPE), low density polyethylene (LDPE), and linear 

low density polyethylene (LLDPE).  In packaging HDPE, LDPE, and LLDPE have good 

applications because of their great low‐temperature execution, flexibility, large moisture‐
barrier, strength, and capacity to protect or cover itself with no external covering. It is the 

most commonly used plastic covering material utilized in flexible packaging industry. 

7.1.3 Polyethylene terephthalate (PET)  

 PET was found in 1941 Rex Whinfield and James Dickson. In flexible packaging, 

PET is an essential component because it has some attractive properties such as high carbon 

dioxide and oxygen barrier properties, high‐temperature, high quality and clearness. 

Because of this it has high applications in boil‐in‐bag applications, packaging of beverages 

and food, restorative application pockets, meat, nibble, and heated products. 

7.1.4 Polypropylene (PP)  

 PP was first synthesized by Robert Banks and Paul Hogan in 1951. It has found 

several applications in fat‐resistant films, moisture‐proof wrapping, and in the manufacture 

of medical packaging because of its great property of high chemical resistance and low‐
moisture absorption. It is the second most important material in plastic. 

 

 



  

30 
 

7.1.5 Propylester© 

 Propylester© is a metallized and coated film with astounding high obstruction 

properties and consequently can be considered as a legitimate contrasting option to 

aluminum foil. Its barrier values are in fact less than 0.5 cc/24h for oxygen (ASTM D3985) 

and 0.4 gr/ mq/24h for water vapor (ASTM F1249). 

 Propylester© on account of its great utilitarian attributes (gas hindrance, water vapor, 

flavorings and UV light) permits you to acquire a drawn out timeframe of realistic usability 

of sustenance and an exceptional diminishment of the thickness with a subsequent sparing 

of material and changing over cost. 

 Propylester© is appropriate for food packaging, inner web for overlays where high 

moisture barrier and oxygen are required (e.g. bread rolls, dry items, drain powder, solidify 

dried sustenance). 

 Propylester©-Ingeo empowers packaging disentanglement, layer barrier and heat 

sealability. 

7.2 Role of Bopp Film in Food Packaging 

 BOPP is an essential material for food packaging because of its special properties. 

Some of the important properties are listed here: 

 The package ought to be cost-effective. 

 Till final consumption, the package ought to have the capacity to secure the 

nutritious properties of the food. BOPP possess adequate barrier to moisture, gas and 

light. 

 To improve business, the package ought to have large shelf life, should not 

stick on the product and the package should contain all sufficient data for the customer. 

Therefore it should have high printability and optical properties. BOPP films have great 

clarity, shining and transparency. 

 

7.3 Barrier Properties 

 Oxygen Barrier .... PET 

 Moisture Barrier .... BOPP, CPP, HDPE 

 High Gas & Moisture Barrier (Opaque) .... Foil, Metallised Films 

 High Gas & Moisture Barrier (transparent) ……PVDC coated films 

 High Gas Barrier (transparent) …. Nylon,EVOH ¾ 

 High light Barrier …...Foil and Metallized films ¾  
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Table 7.1: Relative value of permeability’s for the most commercial polymer  
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7.4 Material for New Package 

7.4.1 Packaging film – BOPP (for lid) 

 BOPP (Biaxially Oriented Polypropylene Films) films offer some special 

characteristics as mentioned before. As the name suggests, BOPP is a biaxially arranged 

film (means, it is stretched in two different directions) with great physical and mechanical 

properties like BOPET film. Because of its biaxial property this film is accessible 

industrially in a scope of thicknesses, widths and properties depending on users need. Its 

important properties are, 

 Excellent surface gloss and transparency 

 Good clarity 

 Good moisture resistant barrier 

 Density of nearly 0.9 g/m 

 Good hot tack & seal strength 

 Recyclable 

 Good machinability 

 Resistant to oils, chemicals and grease 

 Good slip & anti-static 

 Good dimensional stability 

 Good surface treatment retention 

 Good physical and mechanical properties 

7.4.2 Polyethylene (for Tray) 

 Polyethylene, the primary ware plastic to be utilized for food packaging, came into 

general use in the 1950s. From that point forward it has accomplished its overwhelming 

position as a packaging material for an extensive variety of foods and beverages in light of 

its generally minimal effort, its adaptable properties, and the simplicity with which it can be 

fabricated and changed over. The two principle end types of polyethylene plastics utilized 

for food packaging are: • films, made by both cast and situated procedures • bottles and 

different holders made by thermoforming and blow shaping procedures. Distinctive sorts of 

polyethylene with the suitable physical properties are utilized for these two applications. 

The low-thickness polyethylenes – LDPE and LLDPE – are the central sorts utilized for 

films, and the more unbending HDPE is the primary polymer utilized for containers. 

 

 

 

 

 

http://impexfilms.com/products/biaxially-oriented-polypropylene-films-bopp
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CHAPTER 8 

LABEL DESIGN 

8.1 Introduction   

 Food labelling is an apparatus to advance and ensure general wellbeing by giving 

precise nutritious data, an instrument of showcasing and item advancement. It can lessen 

the data issue amongst makers and buyers, while additionally diminishing quest costs for 

buyers. 

8.1.1 Definition 

 ―Labelling is any composed, electronic, or realistic interchanges on the bundling. A 

board found on a bundle of sustenance which contains an assortment of data about the 

nourishing estimation of the nourishment thing.‖ 

 Goals of labelling include brand, Portrayal about the item and offers. Main capacity 

is to educate clients about package inclusions and give bearings for utilize as well as 

shielding organizations from lawful obligation in the event that somebody is harmed while 

utilizing the item. 

 

Figure 8.1: Label in processed cheese package (Existing) 

8.2 Cheese Labeling Regulations 

 Before offering their food product, cheese makers have a duty to give a suitable 

name on the cheese packaging that precisely depicts the item as per lawful controls. The 

U.S. Food and Drug Administration (FDA) manage the standards and measure mainly the 

labeling of a numerous cheese package and implement certain laws with respect to general 
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wellbeing. As indicated by the Federal Regulations Code, 21
st
 title, there are a couple of 

vital components the makers need to focus on while making a cheese product label: 

 Labels for food produced using cheese should precisely depict the name of the 

product. On the off chance that the cheese is purified, mixed, prepared or contains 

vegetables, organic products or meat, as indicated by naming controls each of these 

sustenance things must be noted on the label. 

 Every word for the sake of the product needs to show up on the label with a similar 

noticeable quality. This implies the letters of the label must be imprinted in a similar size, 

style, shading, and on a similar foundation. 

 In situations when discretionary fixings should be incorporated on the label, they 

ought to likewise show up with a similar conspicuousness, and "contains" may go before 

the rundown of fixings. 

 If a producer chooses to incorporate an announcement of fat and moisture content, 

the revelation ought to mirror the item's actual condition and exclude terms, for example, 

"moisture free" since that is probably going to delude. 

3 Kinds of Labels are there in common 

1.Brand Label – it specifies the brand name or logo of company 

2.Descriptive Label – it gives all important information about the product 

3.Grade Label – it shows the quality of product 

 The data transmission of labels in the package can convey between customers and 

products. The data of label can help customers more comprehend about the product, for 

example, how to utilize, how to keep it and how to make the item. The label data can put 

into a few position of the package. To start with is front side of cheese package, second is 

left half of cheese package, third is right side of cheese package, fourth is posterior of 

cheese package, fifth is base side of cheese package and the latter is top side of cheese 

package. There are many names of cheese package incorporate of 

1. Brand name 

Brand name is an approach to recognize the dealer's great or administration as 

particular from other those of different venders. Regarding cheese package, brand name is 

―Aloymaak". The brand name put into both sides are top side and front side of package. 

2. Slogan 

Slogan of cheese is ―taste in each bite‖ and put in to front side of package close with 

logo. It encourages customers make more confident with the good when they settle on 

choice to purchase the cheese in a few merchants. 
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3. Logo 

Logo is a realistic stamp or tokens ordinarily utilized by organizations and even 

individual to aid and advance moment open acknowledgment. Logo of cheese package 

speaks to by mommy cows. It associates to where does the cheese originate from and put 

it at both side top and front side of the package. 

4. Product weight 

Package gives the actual weight of product and show at the front side. The weight of 

cheese is 250 grams. 

5. Temperature Sensitive Sticker 

With respect to cheese, temperature is the important element that we need to consider. 

Notwithstanding, amid conveyance prepare, capacity until at POP, by what means can a 

client guarantee that Cheese is in a decent condition and still in great quality? 

Temperature Sensitive Sticker hence is chosen to use as an indicator in our cheese 

package for this reason also. The reversible one is chosen in light of the fact that the 

shade of the label can be changed reversibly as per warmed or cooled. The greatest 

temperature for the sticker is 80 degree Celsius. Eight-shading UV printing is furnished 

with foiling in roll form. The value really is relied on upon our label designing. Also, the 

color changecan accord to our prerequisite too. At that point we can outline our sticker all 

the more alluringly and sensibly utilized. It additionally makes our item separate from 

different brands. Clients can perceive and comprehend the translation of the temperature 

delicate sticker effectively. ThermoChromism goes about as the reversible change in the 

shading when the mark is warmed or cooled. It has both hues blue and red for decide the 

temperature of the product. 

6. MFG and EXP 

This label shows a lifetime of Cheese and place into front side of the package. It can 

communicateto consumer about cheese‘s lifetime and consumers can know that this good 

can consume or not. 

7. Barcode 

Cheese package provide barcode at the left side of package. It is easy method of 

tracking inventory and pricing product by using effective barcode. 

8. Food and drug 

Food and drug symbol put into the left side of package and close with the barcode 

label. It implies that consume can consume this product and safe their health. 

9. Main Ingredient 
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Main ingredients label provides all main ingredients that made cheese. This label 

places at the right side of package. So, consumer can know the all information of main 

ingredients. 

10. Halal symbol. 

This symbol can help people who are Muslims to make confident about the product 

and they can consume or purchase the cheese. So, every people can consume the cheese. 

11. Nutrition facts 

On Nutrition data, Consumer will find detailed information about nutrition and speaks 

to consumer the benefits and effects of product to health and also make people friendlier 

to product. Regarding cheese package, the Nutrition facts label place on back side of the 

package. 

12. Suggestion 

Suggestions are placed on 2 side of the package. The first suggestion put on the top of 

package and suggest about how to keep the cheese into the suitable temperature and help 

to keep the quality of the cheese in original. The second suggestion on the bottom side of 

package and it help to guideline how to use cheese when it hard. 

8.3 Proposed Label Design 

 

Figure 8.2: Designed label for package 

 Above Label configuration incorporate product name, logo, slogan, temperature 

sensitive sticker( Blue color ), ingredients, nutrition facts, halal symbol, food & drug 

symbol, barcode, open instruction, Mfg. & Exp. Date, manufacturers address etc. 
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8.4 Flexography 

 In this, the printing is done on BOPP material by flexography. In flexography, the 

substance that should be copied on an alleviation of plate (printing) made of rubber plate. 

The ink is applied to plate and this picture (inked) is along these lines exchanged to the 

surface. This procedure can be used in paper & plastics too. Also metals and different 

materials are applicable with this technique. Flexo printing is mainly used the industrial 

packaging & labeling applications. 

 

 

Figure 8.3: Graph showing percentage of flexography printing 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

http://www.prepressure.com/images/printing-applications-flexo.png
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CHAPTER 9 

PACKAGING LINE 

9.1 Packaging Machinery 

 While technological progressions, when all is said in done, are parts of change, their 

materialness and propriety to the level of need and cutoff points of would-be adopters must 

be considered. This is substantial for the determination of bundling and packaging 

advancements, particularly in a creating nation circumstance. Because of bundling 

equipment, openness and purchase may not be an issue, but rather after arrangements 

organizations and upkeep could be a confining component later on. It is ordinary to see a 

circumstance in making economies where significantly reassuring present day equipment 

was purchased just to be negligibly used toward the start and after that remaining inert for 

an expansive part of their valuable life as a result of nonappearance of repair and upkeep 

offices. 

 Until present day apparatus comes in entire product, for example, foundations for 

own country after sale service section and extra area for storing parts, these current, yet 

unseemly innovations can't thrive in the developing world. Be that as it may, such a 

situation is fantastical until the volume of business is adequate to support suppliers' 

favorable position and the earth is engaged whereby country headings are sufficiently 

appealing to would be nourishment item endeavors as customers and to would bundle 

equipment suppliers. 

 Lamentably, there are many purposes behind negativity regarding this issue and a 

scope of problems are distinguished and widely talked about as takes after:  

There are without a doubt numerous little and solid makers who have grown 

moderate or average speed machines, which can superbly match the requirements of 

creating nations. These organizations, in any case, frequently work just broadly, and have 

no involvement in sending out their apparatus, or of giving after-deals benefit over 

extraordinary separations. Dialect issues and fare valuing and documentation may likewise 

be essential snags. 

Regarding the need to adjust hardware to meet the specific necessities of clients in 

creating nations, the most exceedingly bad issue is by all accounts trouble in 

comprehension the common work atmosphere.  

 Given the previously mentioned situations, the choice of using reconditioned, 

second-hand hardware ought to be genuinely explored. While new apparatus accessible is 

too quick and regularly excessively modern for using in developed nations, a tremendous 

measure of more seasoned less speed machines that are very much kept up and in great 

working condition, are away all through Europe as well as US. They didn‘t meet present 

profitability principles. For this chance to be sought after, notwithstanding, their worthiness 

in beneficiary creating nations needs first to be tended to. Industrialists in creating nations 

are regularly suspicious - and with reason-of used hardware when all is said in done. 
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 Much useless apparatus discovered its approach to creating nations in the past 

through the hands of flippant sales representatives. Thus, many creating nations have even 

presented enactment; expressly disallowing importing any used apparatus. To re-set up 

used apparatus and to learn all speculation options incorporating used gear with the right 

financial point of view, some type of brought together activity is required.  

9.2 Machine Selection for Processed Cheese Packaging Line 

The steps used for processed cheese packaging in our study are listed below: 

 Processed Cheese Slicer 

 Conveyor 

 Filling Station 

 Sealing Machine 

 Lid Labeling 

 Coding 

 Cartoning 

 Palletizer 

 

9.3 Flow chart of Packaging Line Station 
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9.4 Specifications of Packaging machines 

9.4.1 Processed cheese slicer 

 

Figure 9.1: Cheese Slicer Machine 

The formed processed cheese can be sliced for packaging using automated slicer. 

For this Newtech automated ultrasonic slicer autoSONIC-T can be used. Its 

specifications are mentioned here, 

Table 9.1: Specifications of cheese slicer machine 
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9.4.2 Conveyor: 

In the wake of framing bundling boxes, it is gone through a conveyor to the filling 

station. Sliced processed cheese is likewise passed on there. 

 

Figure 9.2: Conveyor 

9.4.3 Thermoformed PET tray: 

 
Figure 9.3: Thermoforming machine for making tray 

 

Thermoforming machines are utilized to frame packaging boxes. In this packaging, I 

had utilized TFE 700 thermo former. This machine can shape rectangular boxes of required 

dimension. Ulma's TFS 700 is a full specification machine that is made for reliable film 

with altered conditions and other options. Its entire concept is new as it has been enhanced 

to pass the strict hygiene and deep cleaning demands of the modern industry of food 

packaging. It is modular when it comes to its construction and its main frame length starting 

at 5400 mm. 

It has a control panel that is adjustable containing display (touch screen), switches 

are tactile and simple user interface. This is also low maintenance with easy change 

formats. The components of it have a protection level of IP 67 which is set as a standard.  

TFE arrangement thermoforming machines for sustenance and nonfood bundling with 

uncommon adjustments centered to dispensable therapeutic items equipped for both 

adaptable and unbending bundling.  
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Discretionary vacuum and gas flushing frameworks to make (MAP) adjusted 

environment bundles are accessible. They are developed in consumption safe materials and 

a full stainless steel structure. All their utilitarian modules have been intended to give them 

quality, notwithstanding a high operational unwavering quality, permitting to be adjusted to 

various configurations and creation prerequisites. 

Table 9.2: Functional and Technical features of thermoformer 

Functional Specialties Technical Specialties 

UPC control system Stainless steel frame 

Easy and user friendly Modular machine that can be enlarged 

depending on the project 

Control and display programs easily 

updatable (USB or Ethernet) 

Easy access to internal components of the 

machine, with removable lateral covers 

Easy format change Minimum maintenance 

Security backups to USB Original top level commercial components 

7" color touch screen display Maintenance program integrated in the 

control panel 

Support multi-language and all kind of 

characters 

Remote Support Management (RSM). 

Connection is made by Ethernet with http 

access (internet) 

Ethernet interface Modular construction 

Current rate display Safety standard according to "EC" 

regulations 

Access protection with 3 permission levels Optional additional dies available for the 

machines 

Remote view and control system same as 

the one available in the HMI at the machine 

 

 

9.4.4 Filling station: 

For filling the box, there is a pick and place robot to fill the processed cheese slices 

into the box. 
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Figure 9.4: Pick and place robot 

For this we can use JLS pick and place robots. That is IRB 360 JLS robot can be 

used. It can handle more than 400 pieces per minute. Its specifications are mentioned 

here. 

 

Table 9.3: Specifications of IRB 360 JLS robot 

 

Specifications 

Fast - Short cycle times 

Uptime is higher compared to hard packaging automation solutions because it is built 

using just a few parts  

Can handle payloads of up to 2kg 

Strong, Robust and Versatile 

It  is available in a stainless steel version, making it ideal for clean-room operations 

between class 2 and 3 

It is developed for optimized short pick & place cycles. It readily handles 150 picks per 

minute. With tooling to handle several pieces in a single pick, the IRB 360 can handle in 

excess of 400 pieces per minute, depending on payload 

As the robot is top mounted, it does not consume any additional floor space and is easily 

integrated 

 

9.4.5 Lid labeling: 

Figure 9.5: BOPP labeling machine 
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Here, BOPP is used as lid. For BOPP lid labeling automatic BOPP labeling 

machine (koldpack) can be used, for this study KPK-4PC model is used. It can label 

several materials such as paper, PP, PVC, BOPP, PE etc upo a height of 25-205 mm and 

length of 78-242 mm. It has a capacity of 100-200 bpm. For its proper working it requires 

a power of 10 KW, 308 V, 3 Phase, and 50-60 Hz. 340 - 450 L/min (5-6 Kg/Cm²) is its 

air consumption. This machine has a dimension of 1800 × 1800 × 1900 (L×W×H) and a 

total weight of 1500 Kg. 

Advantages: 

 To adjust position of  I-MARK, it has automatic label length controller 

 Fast and easy to handle because of its modular design 

 It is easy to adjust label cutting knife 

 It has vacuum drum made of high rigid material to reduce friction and static 

 It has vacuum manifold at the lower part of drum and cutter which is made 

of heat & wear resistant material 

 

9.4.6 Sealing machine: 

After labeling the lid it is used to seal the box. Automatic box sealing machine can 

be used for this purpose. The capacity of this machine is 40 to 48 boxes per minute. 

 

 

Figure 9.6: I.DEA PACK's automatic tray sealing machine 

9.4.7 Cartoning: 

A cartoning machine (cartoner) is a packaging machine that produces cartons 

by erect, folded, close, side seamed and sealed cartons. 

https://en.wikipedia.org/wiki/Packaging_and_labeling
https://en.wikipedia.org/wiki/Machine
https://en.wikipedia.org/wiki/Carton


  

45 
 

 
 

                                   Figure 9.7: Cartoning Machine 

For this purpose, we can use New Imperial Associates fully integrated automatic 

packaging machinery. That automatic cartoon erector can do 10-12 cartons forming and 

tapping in every minute very efficiently and conveniently. Carton board can be loaded 

without stopping the machine. Packaging line will not stop during the continuous 

packaging flow. Carton packaging size can be adjusted manually and it is easy to operate 

and maintain. Carton forming and bottom sealing packaging machine is controlled by 

PLC and HIMI system. 

 

Figure 9.8: Fully integrated automatic cartooning machine 
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9.4.8 Coding: 

 

Figure 9.9: Inkjet Coding 

Coding is necessary to know the manufacturing and expiring date and furthermore 

to know the details of product through barcode or QR code. For this purpose, 

automatic inkjet coding machine can be used. 

 
Figure 9.10: Automatic inkjet coding machine 

Specifications 

1. Date, batch number, pattern/symbols;  

2. Can print bottle/cup/bag/can etc;  

3. Easy to change words;  

4. Clear printing; 
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High resolution continuous jet coder: 

1. Stable performance; 

2. It can print not only words and numbers but also brand name and patterns; 

3. Operation keyboard is available; 

4. Coding speed can reach 35 meter per minute which will not vary with the number of 

rows to be printed; 

5. Environmental printing ink is used in process which needs no diluent, what is more, 

300 million characters will be finished with 125ML ink (word height 3mm); 

6. It can store 100 pieces of information and each information can have 100 characters; 

7. It can finish coding on metal, plastic, aluminium foil, wood, paper and ceramics etc. 

 

9.4.9 Palletizer: 

The function of this system is to pick the completed boxes up (processing) and put 

them down on the pellet for transportation. 

 
Figure 9.11: Palletizing Machine 

Rentian robot palletizer can be used for palletizing the cartoons. 

Main Feature of Robot palletizer: 

1. Function: Automatically collating, arranging and putting cases in order 

2. Application range: bags, cases and buckets etc. 

3. Speed:10-12 times/min 

4. Moving radius: 3150mm 
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9.4.10 Cleaning 

 

Figure 9.12: Ionizing air gun for cleaning 

 Cleaning of 3-dimensional parts used for packaging is very essential before 

packaging. Ionizing air gun is an ideal device for that. It neutralizes the static electricity 

thereby makes it simpler to blow clean the material surface and it cleans at distances up to 2 

feet. 

Technical Specification 

1. Power Unit 

 Model: eltech 331 

 Input Voltage: 230 V A.C 

 Power Consumption: 50 watts 

 Output Voltage: 7 KV 

 Output Current : <5 mA 

 Dimension: 165 mm x 210 mm x 190 mm 

 Weight :6 Kg 

2. Air Gun 

 Model No: el-IAG-315 

 Powered with 331 power unit 

 Normal working pressure is 3 – 5 bar 

 Air consumption 

o at 3 bar – 190 lit/min 

o at 5 bar – 250 lit/min 

 The air must be clean and dry for air flow 

 Air connection is ¼ BSP 

 Weight : 0.6 Kg 
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CHAPTER 10 

COST OF PACKAGE 

  The gauge cost of package in this review incorporated the machine cost, the 

transport cost, the labor Cost, the material cost and the vitality cost of packaging line. From 

marketing analysis, with 10% piece of the overall industry, the aggregate utilization of 

processed cheese is 900,000 boxes for every year. 

10.1 Machine Cost 

The machines that were utilized as a part of the packaging line comprised of eight 

areas which were processed cheese slicer station, box forming station, conveyor, filling 

station, labeling station, sealing station, cartooning station, coding station and palletizer. 

The cost of each machine is shown below. 

1. Processed cheese slicer station 

a. Newtech automated ultrasonic slicer autoSONIC-T  300,000          Baht 

2. Box forming station 

a. TFE 700 thermoformer     350,000          Baht 

3. Filling section 

a. IRB 360 JLS pick and place robot    804,000          Baht 

4. Labelling station 

a. automatic BOPP labeling machine               950,000          Baht 

5. Sealing section 

a. I.DEA PACK‘s automatic tray sealing machine                   265,000           Baht 

6. Cartoning station 

a. New Imperial Associates fully integrated automatic 

Packaging machinery                100,000           Baht 

7. Coding section 

a. automatic inkjet coding machine                                    200,000           Baht 

8. Palletizer 

a. Rentian robot palletizer                           200,000          Baht 

The aggregate of investment cost for all machines was 3169,000 Baht. This review 

expected that the loan cost was 8%. This rate was the organization lost if the speculation of 

machines was set. Another supposition was the maintenance cost of machines. The support 

cost was 50,000 Baht/year. The last suspicion was the lifetimes of all machines that were 

15 years. The annual worth (AW) esteem was ascertained to locate the yearly cost of 

machine that can be utilized to assess the packaging cost. The yearly cost of all machines is 

AW = [PW of machine * (A/P, 8%, 15)] + AW of maintenance 

AW = [3169, 000 * 0.1168] + 50,000 

AW = 420,140 Baht/year 

Thus, the cost of machine per package is 0.466 Baht 
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10.2 Conveyor Cost 

 Two conveyor lines were used for this study. One conveyor was from the processed 

cheese slicer station to filling station. Another conveyor was passed from the box forming 

station to the filling station. The lifetime of conveyor was same as the machines. What's 

more, the support cost was at that point incorporated into the maintenance of machines. 

Cost of 4 meters length conveyor was 100,000 Bhatt. So the cost of two conveyors 

was 200,000 Bhatt. From calculation of annual value, the annual cost of all conveyors is 

AW = PW of conveyors * (A/P, 8%, 15) 

AW = 200,000 * 0.1168 

AW = 23,360 Bhatt/year 

Thus, the cost of conveyor is 0.030 Baht/package 

10.3 Labor Cost 

The processed cheese packaging line utilized four laborers to work in the entire 

packaging line. The first person was at the processed cheese slicer station. Another worker 

was at the box forming station. The last two laborers were at the package readiness section. 

Labor cost per one worker was 300 Baht/day. Thus, the four workers cost of labor 

was 300 x 4 = 1,200 Bhatt/day. The working days was 250 days per year, so the total of 

labor cost was 1,200 x 250 = 300,000 Bhatt/year. Thus, the cost of labor is 0.33 

Bhatt/package. 

10.4 Material Cost 

The material costs incorporated the cost of the PE, the BOPP, ink and the cartooning 

box for transportation. The expenses for every material were demonstrated as follows. 

1. PE Tray     1.70 Baht/piece 

2. BOPP Lid + Label                                    0.50 Baht/piece 

3. Cartoning box                                                 23 Baht/m
2
 

4. Thermo chromic ink     0.8 Baht / piece 

10.5 Machine Energy Cost 

The machines in the packaging line devoured electrical energy. The rundowns 

underneath demonstrated the power utilization of the machines. 

1. Processed cheese slicer station 

a. Newtech automated ultrasonic slicer autoSONIC-T2             2 kilowatts  

2. Box forming station 

a. TFE 700 thermoformer                 2.5      kilowatts 
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3. Filling station 

a. IRB 360 JLS pick and place robot      1.5    kilowatts 

4. Labelling station 

a. automatic BOPP labeling machine     10     kilowatts 

9. Sealing station 

a. I.DEA PACK‘s automatic tray sealing machine   5.0    kilowatts 

10. Cartoning station 

a. New Imperial Associates fully integrated  

automatic packaging machinery               3.5    kilowatts 

11. Coding section  

a. automatic inkjet coding machine               1.5    kilowatts 

12. Palletizer 

a. Rentian robot palletizer     3       kilowatts 

The aggregate power utilization of all machines was 29 kilowatts. The working days 

of packaging line were 250 days for every year. One day worked eight hours. In this 

manner, the electrical energy machines devoured was 58,000 kWh. The cost of 1 kWh was 

4 Bhatt. The aggregate energy cost was 232,000 Bhatt/year. Hence, the cost of machine 

energy was 0.258 Baht/package. In Table 10.1, the components of packaging cost were 

shown. 

Table 10.1:  Cost of Processed cheese packaging 

Type of cost Cost (Baht/Package) 

Machine cost 0.466 

Conveyor cost 0.030 

Labor cost 0.33 

Material cost 3.92 

Machine energy cost 0.258 

TOTAL 5.004 

10.6 Cost comparison with Existing Package 

       For the comparison of cost of package, the new package is compared with the existing 

product in the market. The main difference in existing package is material, machines, 

machine energy cost. The material cost is significant for the cost of package. In the existing 

package the material is used for wrapping individual slices and also a thin tray is used. Also 
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in case of packaging station they need extra station for wrapping the slices and assembling 

of product with package. In comparison, the existing package has three different materials 

and the new package has only two. The material cost of existing package is shown below 

1.            PET Tray     .75 Baht/piece 

2. BOPP + Label                                    1.50 Baht/piece 

3. Cartoning box                                                 23 Baht/m
2
 

4. BOPP wrapping film     0.85 Baht / piece 

While comparing the cost of material with the new package, the difference is very less 

but the material consumption is very less in new package. By comparison, the new 

package less costly with the existing package and uses very less material only. In large 

scale production, this minute difference can be utilized to produce big profit. See Table 

10.2 for comparison. 

Table 10.2 Comparison of cost for packages 

 

Cost 

 

Existing Package 

 

New Package 

 

 

 

 

Machine Cost 0.50 0.466 

Conveyor 

Cost 

0.030 0.030 

Labor Cost 0.33 0.33 

Material Cost 4.05 3.92 

Machine 

Energy Cost 

0.325 0.258 

Total 5.235 5.004 
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CHAPTER 11 

RESULT AND DISCUSSION 

 

The existing packages for processed cheese have many problems. The requirements 

of customer are not satisfied with the existing packages. 

Table 11.1 Existing packaging specification & properties 

Existing Package Properties Demerits 

Del Casaro 

 

No wrapping -Not Biodegradable 

Difficult to open 

Amcor Processed Cheese 

 

Wrapped slices Inner plastic wrapping 

melt and fuse with 

cheese 

Kraft American Processed Cheese 

 

Individually 

wrapped slices 

After removing the 

plastic wrapping and 

placing the cheese on 

toast or a muffin, 

during eating it always 

experience tiny bits of 

plastic in it 

Tastee 

 
 

Creamed processed 

cheese 

-Difficult to open 



  

54 
 

Lactima Processed Cheese 

 

 

-Individually 

wrapped in plastic 

foil 

- Some packaging 

of the slices is 

designed to allow 

multiple opening 

and closing 

- Available 

in different weight 

formats 

-Wrapping using plastic 

foil causes presence of 

plastic content in each 

slice 

 

The above table describes the properties of existing packages in the Thai market at 

present. After identifying the needs of customer through QFD approach, a new innovative 

package is designed for processed cheese.  

 

 

Figure 11.1 New packages for Processed Cheese 

This package is convenient, high barrier to external particles, temperature sensitive, 

required size and longer shelf life after opening. The package is cost effective and 

innovative in the market. The material for the package is commonly used one for food 

packaging and the labeling includes all the requirements as per the regulations for the 

package. The package is designed with cost effective with material and convenience.  
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The model of the package is done in solid works and the label is done with Avery 

software. Above all the temperature sensitive ink is used on the label part of package. The 

package is made with high standard design and storability function that it will be widely 

sold everywhere in Thailand region. 

 

Figure 11.2 3D view of new package 
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CHAPTER 12 

CONCLUSION AND RECOMMENDATION 

 

12.1 Conclusion  

The main objective of this research study was to design an innovative package for 

processed cheese which can satisfy customer needs and solve existing packaging problems. 

In order to achieve this objective, I had used QFD methodology to find customer needs and 

importance is for processed cheese package. An online survey was conducted & 12 

questions were asked against 30 people from different nationality and different field of 

studies. The responses are noted and the needs of customer are identified. So I met my first 

sub-objective to find the customer needs by QFD. 

As per the requirement of customer, next step was to design the package for processed 

cheese. First, the model design was done with solid works software. The design includes a 

tray & a lid in which labeling was done on lid of the package. The material used for the 

package is PE for tray& BOPP for lid, which is selected by considering the barrier 

property, cost, temperature effect and shelf life for the package. The label printing was 

done by Flexography. The temperature sensitive ink which is an innovative part of package 

was put over the label to identify whether the package is undergoing over the limit of 

temperature. The ink color turns blue to colorless upon exceeds the limits. I met my main 

objective to design an innovative package through a new model, smart package & alternative 

material. 

Another objective of my study is to design the packaging line for the new package. I 

had designed a packaging line for this innovative package with 8 stations. The packaging 

line is balanced and filling station is considered to be bottleneck station. The packaging line 

for the package is not very hard to set up and the annual consumption is estimated to be 

900,000 pieces 

The cost of package is approximately 5 Baht, which is very reasonable considering the 

product and its value. The size of the model is done by considering storage, use and 

convenience to customers. The shelf life of the package is 4- 6 months and 3-4 weeks after 

opening. The storage information is printed on the package. Thus, the new package is 

convenient, high barrier to external particles, temperature sensitive, required size, and 

longer shelf life after opening and has all necessary information on label. The new package 

is cost effective and innovative in the market. 

12.2 Recommendation 

The recommendation for further study will be mainly for alternative material for PE 

or BOPP. There are many materials available in market. The new innovations shall be 

based on material and shall focus on biodegradability and eco-friendly. As there are many 

innovative films are produced, test shall be done to check whether its applicable to 

Processed cheese package or not. There shall be more data collected within the customers 

as well as professionals working under the packaging firm. The data shall be transferred to 

a new design in future 
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