
International Journal of Food Science and Agriculture, 2022, 6(1), 83-92 
https://www.hillpublisher.com/journals/jsfa/ 

ISSN Online: 2578-3475 
ISSN Print: 2578-3467 

 

DOI: 10.26855/ijfsa.2022.03.011 83 International Journal of Food Science and Agriculture 
 

An Update on Safety and Quality Concern of 
Frozen and Fermented Dairy Products:  
Control Strategies & Future Approach 

Awani Shrivastav1, Prachi Pahariya2, Tridib Kumar Goswami1,* 

1Agricultural and Food Engineering Department, IIT Kharagpur, West Bengal, 721302, India. 
2School of Agricultural Sciences, Southern Illinois University Carbondale, Carbondale, Illinois, USA. 
 
 
 

How to cite this paper: Awani Shrivastav, 
Prachi Pahariya, Tridib Kumar Goswami. 
(2022) An Update on Safety and Quality 
Concern of Frozen and Fermented Dairy 
Products: Control Strategies & Future 
Approach. International Journal of Food 
Science and Agriculture, 6(1), 83-92. 
DOI: 10.26855/ijfsa.2022.03.011 
 
Received: January 22, 2022 
Accepted: February 20, 2022 
Published: March 28, 2022 
 
*Corresponding author: Tridib Kumar 
Goswami, Agricultural and Food Engi-
neering Department, IIT Kharagpur, 
West Bengal, 721302, India. 
Email: tkg@agfe.iitkgp.ac.in 
 

  Abstract 
The dairy industry is the premier part of the food industry producing a wide varie-
ty of products that are sold worldwide. The primary concern of the dairy industry 
is to deliver safe products due to the increase in the risk of pathogenic outbreaks 
associated with the dairy industry. It was found that most of the contamination 
occurs during manufacturing, handling, and storage operations. This review pro-
vides an update on the safety and quality concerns of frozen and fermented milk 
products, their control strategies, and future approach. Also, different microorgan-
isms that act at various stages of operation in the production of frozen and fer-
mented dairy products are described in this review. Therefore, it is a really impor-
tant criterion to identify the root cause of the problem at every step of processing 
and preventive measures should be taken due to the growing risk with the increase 
in industrialization in the dairy industry. 
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1. Introduction 

The principal dairy frozen products include ice cream, frozen yogurt, frozen custard, ice milk, etc. Although, manu-
facturers and consumers have a positive image of frozen dairy products by considering them as microbiologically safe. 
But this does not eliminate the risk of pathogenic microorganisms and toxins transmission to the human body via frozen 
products [1]. Ice cream is the most popular frozen dessert sold worldwide. The basic steps involved in the manufactur-
ing of ice cream are shown in Figure 1(a). The growth and multiplication of microorganisms are possible during various 
stages like production, storage, transportation, and marketing of these frozen products. The primary source of contami-
nation can be water or raw milk. The secondary source of contamination includes tools that are used, flavoring agents, 
and handling [2, 3]. Various factors like inadequate utensils, machinery, time-temperature control, etc. may promote 
microbial growth in various food facilities [4]. 

Listeria monocytogens, Salmonella, Staphylococcus aureus, Pseudomonas, Bacillus, Streptococcus, Brucella sp., 
Campylobacter, Shigella, and coliform bacteria are some of the microorganisms that are generally present in these kinds 
of frozen products. Among them, coliform is mainly considered as a major post-pasteurization microbial contaminant. 
Some of these microorganisms are even harmful to human health and may lead to diseases like typhoid, cholera, bacil-
lary dysentery [3, 5]. In the case of cooled raw milk, more than 90% of the total microbial population is of Psychro-
trophic bacteria. Psychotropic microorganisms are mostly responsible for the spoilage of milk and milk products be-
cause they are capable of producing extracellular or intracellular Thermo resistant enzymes like proteases, lipases, and 
phospholipases [2, 6]. Microbial contamination in ice cream can take place at various stages of production, improper 
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handling, by adding the ingredients that are susceptible to contamination, tools and/or machinery, etc.  
Fermented dairy products are rich in nutrients and produced by the action of specified lactic acid bacteria (LAB). 

This action by microorganisms results in pH reduction with or without coagulation. Streptococcus thermophilus, and 
Lactobacillus delbrueckii subsp. Bulgaricus, are common LAB strains used for the fermentation of dairy products in 
addition to probiotic bacteria such as Lactobacillus acidophilus (LA), Lactobacillus casei, and Bifidobacterium species 
[7, 8]. These microorganisms’ cultures will be viable, active, and plentiful in the product to the date of minimum dura-
bility. Some fermented dairy products use yeast and mold with bacteria for the fermentation process such as kefir, kou-
miss, and viili. Yogurt, cheese, sour cream, buttermilk, kefir, koumiss, acidophilus milk, probiotic fermented milk, viili, 
etc are examples of fermented dairy products produced by using different LAB strains available in the market [8, 9].  

The common health benefits related to fermented dairy products are improved lactose tolerance, protection against 
gastrointestinal infections, better immunity, effective treatment for a specific type of diarrhea in children, cholesterol 
reduction, enhanced mineral absorption, relief of constipation [9]. Yogurt is the most prevalent fermented dairy product 
consumed globally by all age groups [10]. The yogurt is classified as a set and stirred/drinkable based on physical na-
ture; classified as regular, non-fat, low-fat based on fat content and some other yogurt types are Greek yogurt, frozen 
yogurt, flavored yogurt, fortified yogurt, etc. The yogurt manufacturing and processing conditions are shown in    
Figure 1(b). This section discussed the outbreaks, quality and safety issues, defects, standards, and control strategies 
associated with yogurt and other fermented dairy products. 

 
Figure 1. Manufacturing Process of (a) Ice cream (b) Yogurt. 

In this study, we have discussed the most prominent microbes causing quality and safety issues, the various defects 
and their control strategies, outbreaks, and various standards for ice cream, yogurt, and other fermented product in dif-
ferent countries. 

1.1. Most prominent microbes causing quality and safety issues in ice cream 

Ice cream being a good source of nutritive value can also provide good media for the growth of microbes affecting 
the quality and safety of ice cream. However, steps like pasteurization, freezing, and hardening can eliminate the risk of 
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growth of microbial hazards. Pasteurization is the necessary step during ice cream production as it destroys pathogenic 
microorganisms, while freezing and hardening reduce the other potential microbiological hazards by exposing them to 
low temperatures. However microbial contamination is also possible post-pasteurization due to contaminated ingre-
dients and improper handling. This is most common in the case of soft ice cream as it remains unsterilized during the 
final stage of production, therefore the microbial loads are difficult to control [11, 12]. Listeria monocytogenes, Salmo-
nella spp., Campylobacter spp., and Yersinia spp. are some of the pathogens that can even survive at low temperatures. 
Although Bacillus cereus does not survive pasteurization, if the level of the number of B. cereus spores and there is 
inadequate time temperature control after pasteurization, it can cause illness [13]. 

In ice cream, post pasteurization contamination mostly occurs after adding various fruits, flavorings, nuts, raw milk, 
egg yolk, etc., and thereby microbes can easily be transmitted to the final ice cream. If adequate heat treatment is pro-
vided to the ice cream mixture, then raw milk is not considered as the source of microbial contamination. In fruits, 
yeasts (e.g., Saccharomyces and Cryptococcus), molds (e.g., Alternia, Aspergillus, Botrytis, Fusarium, Geotrichum, 
Mucor, Penicillium, Rhizopus), and bacteria (e.g., Bacillus, Pseudomonas, Achromobacter) are a potential source of 
contamination because of relatively low pH as it mainly promotes the growth of yeasts and molds. The microbial counts 
of fruits before freezing can effectively be reduced by adding hypochlorite to wash water. In the case of flavorings, ice 
cream can be contaminated by the action of Vegetative microbial cells and Bacterial spores. Salmonella spp. and Mi-
crococci are the microbial groups that can cause contamination in ice cream via fresh eggs. However, the bacterial 
count can be reduced to a greater extent by pasteurization and freezing, microbes like Bacillus, Micrococcus, and Ente-
rococcus may withstand freezing and pasteurization.  

Several types of microorganisms that are isolated from ice cream were further described by various authors [14-16]. 
(a) Bacteria Alkaligenes, Bacillus cereus, B. subtilis, Brucella abortus, B.melitensis, Cornybacterium diphteriae, En-

terococcus faecium, E.faecalis, Enterobacter aerogenese, E. liquefaciens, Escherichia coli, Klebsiella, Micobacterium 
tuberculosis, Proteus, Pseudomonas, Salmonella, Shigella, Staphylococcus aureus, Streptococcus pyogenese. 

(b) Moulds Absidia, Alternaria, Aspergillus, Fusarium, Mucor, Neurospora, Penicillium, Rhizopus. 
(c) Yeasts Candida, Geotrichum, Rhodotorula, Saccharomyces. 

1.2. Most prominent microbes causing quality and safety issues in yogurt and other fermented dairy 
products 

Despite several benefits, yogurt and other fermented dairy products can be contaminated with foodborne pathogens 
during processing, storage, and handling conditions. Mostly the pathogens are carried from untreated raw milk [17] or 
contaminated during processing and handling of the product. Fruits and other flavored ingredients may be another 
source of contamination associated with fermented dairy products [18]. This may lead to serious infections and diseases 
like scarlet fever, gastroenteritis, tuberculosis, diphtheria, etc [19].  

Several factors affect the growth of pathogens in yogurt and other fermented dairy products. Untreated milk, fermen-
tation process conditions (temperature and pH), poor sanitary conditions, improper manufacturing process, improper 
storage, and handling operations are some examples that affect the microbial quality of fermented dairy products. Coli-
form, yeast, and molds mostly indicate poor hygienic practices and improper heat treatments during the manufacturing 
and storage operations of fermented dairy products [17, 19]. Psychrophilic gram-negative bacteria, spore-forming 
gram-positive bacteria, Pseudomonas spp., and coliform are the source of milk spoilage after pasteurization [20]. Vari-
ous articles reported Campylobacter jejuni, Salmonella sp, Escherichia coli O157:H7, Listeria monocytogenes out-
breaks associated with bulk tank milk samples and dairy products [17, 19, 21]. Massa et al. [22] showed the survival of 
Escherichia coli O157:H7 in yogurt during 7-day storage at pH greater than 4.5.  

The vital source of yeast contamination in flavored yogurt is untreated fruits and other additives, and improper sto-
rage. Yeast can grow at low temperatures and high acidic environment conditions. Another safety concern is the pro-
duction of Aflatoxins due to mold growth on the yogurt surface. Mucor spp., Penicillum spp., Rhizopus spp., Aspergil-
lus spp., and Alternia spp. are some familiar molds associated with yogurt and other fermented dairy products [18]. 
Another aflatoxin produced by Aspergillus species generally excreted by the mammary gland of the cow indicates tox-
icity for an animal [17]. Blanco et al. [23] showed the survival of aflatoxin produced by Aspergillus species during sto-
rage and manufacture of yogurt. Some other bacteria that affect yogurt quality are Lactobacillus delbrueckii subsp. 
Bulgaricus [18], Mycobacterium avium ssp. Paratuberculosis [24], etc.  

To minimize and prevent the contamination of fermented dairy products, it is important to follow the proper heat 
treatment and fermentation process. The use of high-quality ingredients, pasteurized milk, and probiotic bacteria will 
help to improve the quality of a final product. Proper sanitization practices in the dairy plant before and after processing 
may help in reducing associated coliform, yeast, and mold contamination. Heat treatments of fruits and other additives 
also prevent the growth of yeast and molds in flavored products [18]. Proper storage and handling operations would 
help in preventing contamination after the manufacturing process. It is important to check for any microbial contamina-
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tion routinely throughout the processing line and take the necessary steps to control it.   

2. Defects and Control Strategies in Dairy Product  

2.1. Frozen Dairy Product (Ice Cream) 

Ice cream is a frozen dairy product where fat droplets, ice crystals, and air bubbles are dispersed in the matrix of sug-
ar solution as a continuous phase in the form of colloidal dispersion. Stabilizers and emulsifiers are used in ice cream to 
improve its texture by enhancing its viscosity but the excess use of stabilizer and emulsifier may result in a lower melt-
ing rate and less whipping ability. Excessive sugar content results in an increase in solid content and an increase in solid 
content beyond a certain limit may result in defects like soggy structure. Fat also improves the physical, textural, sen-
sory, and melting properties of ice cream but if fat content exceeds a certain desired concentration, it will result in des-
tabilization and agglomeration of fat droplets and the faster meltdown of ice cream. The higher overrun results in 
shrinkage of structure. Therefore, to obtain good quality ice cream, composition control of all the ingredients is essen-
tial. Table 1 illustrates the various types of defects that occur in ice cream, the cause of the defect, and their control 
strategies. 

Table 1. Defects and Control Strategies in Ice cream 

Properties Type of Defect Cause of Defect Control Strategies 

Flavor High/Low Excessively/Inadequately flavored Addition of correct amount of flavor 

 Rancid Lipase action in the high-fat content individual 
ingredients or the mix results in fat hydrolysis. 

Proper pasteurization to inactive the 
lipase action. 

 Bitter Use of low-quality ingredients Use fresh milk products and use real 
flavoring extracts. 

 Acid/sour Use of sour dairy products or due to inefficient 
cooling. 

Use fresh and sweet dairy products, 
immediate and efficient cooling of milk, 
and storage of mix at 0-5ºC 

 Cooked Excessive heat treatment of ice cream mix during 
pasteurization. 

Proper heat treatment during pasteuriza-
tion. 

 Flat Addition of inadequate amount of sugar in the mix. Add the correct amount of sugar. 

 Oxidized/Metallic 

Oxidation of fat occurs due to the direct contact of 
high-fat content ingredients or the ice cream mix 
with iron or copper. 
Exposure to Sunlight 

Store the ice cream mix or its ingre-
dients in aluminum alloy, tinned or 
stainless steel vessels. 

Body Crumbly Inadequate stabilization, excessive overrun, and/or 
low total solid content in the mix. 

Proper stabilization, optimum overrun, 
and optimum solid content in the mix. 

 Soggy High fat or sugar content, excessive stabilizer con-
tent, and low overrun. 

Optimum fat or sugar content, stabilizer 
content, and overrun. 

 Weak Low stabilizer and solids content. Optimum stabilizer and solid content. 

Texture Coarse/Icy 
 

Low stabilizer and solids content, inadequate ag-
ing, slow freezing and hardening, heat shock. 
 

Optimum stabilizer and solid content 
proper aging, proper freezing, and har-
dening avoiding heat shock. 

 Fluffy 
 

Excessive overrun, low solids content, and exces-
sive emulsifier content. 

An optimum amount of overrun, solids 
content, and emulsifier content. 

 Sandy 
 

High MSNF/ lactose content, heat shock, and the 
Long storage period 

Optimum MSNF/lactose content, 
avoiding heat shocks and the short sto-
rage period 

Melting Curdy Using high acid ice cream mix Use fresh ice cream mix 

 Foamy Higher overrun and excessive emulsifier content Optimum overrun and emulsifier con-
tent 

 Slow melting Inadequate homogenization and excessive stabiliz-
er content 

Adequate homogenization and optimum 
stabilizer content 

Other Shrinkage Excessive overrun and temperature fluctuation 
during storage 

Optimum overrun and maintaining the 
constant temperature. 
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2.2. Yogurt and other fermented milk products 

Quality plays an important role in determining the consumer acceptance and satisfaction of the products. Quality 
attributes of yogurt and other fermented milk products can be defined based on physical, chemical, and sensory evalua-
tion. The defects in the quality of the yogurt and other fermented milk are undesirable and unacceptable by the consum-
er. The common defects include the change in physical properties such as consistency, stability, body, and texture; 
change in chemical properties such as too high or too low pH, syneresis, gel strength, etc; change in sensory properties 
such as color, appearance, smell, flavor, etc [18]. Many factors are responsible for defects in fermented dairy products 
for example improper processing conditions (heat treatment, standardization, homogenization, incubation, cooling), 
usage of bad/spoilage ingredients (milk powder, milk, starter culture, fortification, stabilizers) improper handling, and 
storage of products (temperature) [25]. In addition, some studies showed the effect of vibration during transportation 
also affects the quality of fermented milk products. Protein network and fat globules bonds mainly described the physi-
cal structure of yogurt. To prevent defects in yogurt and other fermented milk products, it is advisable to follow speci-
fied processing, manufacturing, storage, and handling conditions. It could be better to check and taste all the ingredients; 
check the formulation and quantity required according to desired final product before starting the manufacturing [25]. 
Some of the common defects, their types, sources, causes, and control strategies are mentioned in Table 2. 

3. Outbreaks 
Dairy products are the main concern for the dairy industry and the health authorities [26], as they can result in various 

outbreaks or incidents due to foodborne pathogens [27]. Many authors in their study reported the outbreaks or cases of 
foodborne illnesses due to dairy products [28-34]. 2% to 6% of outbreaks or incidents of foodborne illnesses in indu-
strialized countries are due to milk and dairy products [35]. Several authors had reported the food-borne disease out-
breaks in Europe and North America [36-38] due to consumption of ice cream [39]. Listeria monocytogenes, Salmonel-
la, Escherichia coli O157:H7, and Campylobacter jejuni are the pathogens that are typically responsible for the out-
break due to the consumption of ice cream.  

4. Standards 
Standards for ice cream are mostly defined by its milk fat content, milk protein content, total milk solids, and total 

solid content. To produce the ice cream of good quality, it is important to obtain the ingredients of good hygienic quali-
ty which will satisfy the physical, chemical, and bacteriological standards prescribed for the finished products. Goff and 
Hartel [40] in their study have reviewed the minimum standard compositional limits for some of the major ice cream 
producing and consuming countries outside of the European Union as shown in Table 3. 

A UK-based industry (The Ice Cream Alliance) has set out its limits on a minimum quality standard for ice cream 
[41]. For them, a minimum of 5% fat and not less than 2.5% milk protein should be present in the final product. 

There are different standards for yogurt and other fermented dairy products according to different countries. The 
standards are mainly expressed in terms of milk fat content, titratable acidity, milk protein content, starter culture 
amount, active and live culture content added as a supplement to starter culture. According to the US Food and Drug 
Administration (FDA), all ingredients used for manufacturing yogurt and other fermented dairy products should be safe 
and suitable. The milk solid-not-fat content (MSNF, expressed as a percent) and titratable acidity (TA, percent ex-
pressed as lactic acid) for all regular, low-fat, and non-fat yogurt are similar whereas the milk fat content (MF, ex-
pressed as a percent) differs based on yogurt type. The MSNF and TA for all yogurt types should not be less than 8.25 
percent and 0.9 percent expressed as lactic acid, respectively. The MF content for regular, low-fat, and non-fat yogurt 
are not less than 3.25, not less than 0.5, and not more than 2, less than 0.5 percent respectively (21 CFR Part 131.200, 
131.203, 131.206) [42-44]. For acidified and cultured milk, MF content is not less than 3.25 percent, MSNF content is 
not less than 8.25 percent, and TA of not less than 0.5 percent is expressed as lactic acid, respectively (21CFR part 
131.111, 131.112) [45, 46]. In addition, the food may be homogenized and shall be pasteurized or ultra-pasteurized be-
fore the addition of the microbial culture. For flavoring all the yogurt types, it is advisable to add flavoring ingredients 
after pasteurization or ultra-pasteurization. To extend the shelf life of the food, all yogurt types may be heat-treated after 
culturing is completed, to destroy viable microorganisms.  

Although, according to Codex Standard for fermented milk (CODEX STAN 243-2003) [47], the minimum TA of 
0.6% as lactic acid is advisable for yogurt and acidophilus milk. The compositions (milk protein, milk fat, TA, ethanol, 
viable microorganisms, and yeast) guidelines for fermented milk, yogurt, alternative yogurt culture, acidophilus milk, 
kefir, and kumys are shown in table 4. The microbiological criteria (based on the proportion of fermented milk products) 
are valid up to the date of minimum durability. This requirement does not apply to products heat-treated after fermenta-
tion. 
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Table 2. Defect and Control Strategies Associated with Yogurt and Other Fermented Dairy Products 
Properties Defect Type Sources and Causes Control Strategies 

Sensory Organoleptic 
(aroma/flavor) 

Production of car-
bonyl compounds/ 
metabolic activity 
(Lactobacillus del-
brueckii subsp. 
Bulgaricus) 

Improper incubation temperature, im-
proper inoculation level of starter cul-
ture, bacteriophage activity 

Recommended incubation tempera-
ture (41-43 ºC); inoculation of starter 
culture (2.5-3.0 %). 

  Sourness 

Too fast and too slow cooling, improper 
storage condition, high inoculation level 
of starter culture, low fat, and protein 
content 

Use a two-step cooling process, store 
at refrigeration temperature (4ºC), 
use recommended starter culture 
inoculation level. 

  Cooked  High heat temperature causes recurrence 
of sulfhydryl groups 

Heat treatment (80-85ºC; 30 min or 
90-95ºC; 10 min) 

  Bitterness Old or spoiled ingredients, high temper-
ature 

Use fresh, high-quality ingredients 
and taste before production, handle at 
proper processing and storage tem-
perature conditions. 

  Rancid  

Mixing of pasteurized and unpasteurized 
products, activation of lipase enzyme, 
excessive blending/mechanical agitation 
before pasteurization  

Pasteurize product to inactivate lipase 
enzyme, avoid excessive blending.  

  Metallic  Use of metal container during processing Replace metal with stainless steel 
containers.  

  Atypical Excess use of potassium sorbate and 
other cleaning/sanitizing agents 

Replace potassium sorbate with sor-
bate or heap-filtered fillers. 

  Malty presence of yeast/molds Maintain sanitizing conditions during 
processing. 

 Appearance/ 
Color 

Atypical (undesira-
ble or not represent 
the specified flavor) 

Use of low-quality fruits, color, flavor-
ing, fortified agents, improper storage 
condition 

Use of good quality forti-
fied/flavoring ingredients, proper 
storage of final products 

  Dry surface Evaporation of water during improper 
storage conditions (too cold) 

Store product at specified storage 
condition (4ºC), use of good quality 
packaging material. 

  Lumpy 
Improper stabilization, agitation, smoo-
thening, and filling of products (impro-
per temperature and pH). 

Use of adequate amount stabilizers 
and two-step cooling process (21ºC 
and < 7ºC), proper agitation, and 
mixing of products/additional favored 
produced 

  
Heterogenous col-
or/fruits distribu-
tions 

Presence of too little or too many 
fruits/flavored products, growth of 
yeast/molds due to high storage temper-
ature 

Add an adequate quantity of flavor-
ing agent/fruits to products, store the 
final product at desired conditions, 
and maintain proper cleaning 
/sanitization during product manu-
facture.  

  Presence of Bubble Contamination with coliforms Discard the products and sanitize the 
processing plant. 

Physio-chemical Body and tex-
ture 

Whey off/free 
whey/syneresis 

Excessive agitation, improper pH, im-
proper processing and storage tempera-
ture condition, inappropriate manufac-
turing result in translucent green liquid 
on top or around the sides of a yogurt 
cup. 

Proper handling and maintain the 
processing steps and storage condi-
tions 

  Weak  
Inappropriate standardization, excessive 
heat treatment, and agitation results in 
too runny final products 

Balance the total solid contents and 
maintain the proper heat treatment 
and agitation.  

  Grainy Improper heat treatment, low pH, im-
proper mixing of starter culture 

Use of specified conditions to make 
final products. 

  Ropy 

Inadequate use of stabilizers, improper 
setting temperature, microbial contami-
nation, too high sugar content in the 
base, 

Check product formulation and 
maintain specified temperature con-
ditions. 

  Shrunken 

Heat shocks, usage of inadequate stabi-
lizers, high acidification, disturbance 
while settling of products result in a gap 
between yogurt and cup 

Identify the actual cause and store the 
yogurt at a specified temperature. Do 
not disturb the yogurt while knitting.  

  Too firm/Gel-like 
Addition of too much skim/casein 
powder to the base, improper usage of 
stabilizers. 

Use the correct and proper amount of 
stabilizer and powder.  
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Table 3. Percent composition standard limits major ice cream producing and consuming countries 

 
*Source: Modified from Goff and Hartel (2013) [40] 
a Not specified 
b Minimum total fat is 8%, the balance can be comprised of non-dairy fat 

In addition, concentrated fermented milk such as Stragisto (strained yogurt), Labneh, Ymer, and Ylette has a mini-
mum of 5.6 percent protein content, which can be increased before or after the fermentation. Flavored fermented milk is 
stated as “composite milk products which contain a maximum of 50% (m/m) of non-dairy ingredients (such as nutritive 
and non-nutritive sweeteners, fruits, and vegetables as well as juices, purees, pulps, preparations and preserves derived 
therefrom, cereals, honey, chocolate, nuts, coffee, spices, and other harmless natural flavoring foods) and/or flavors. 
The non-dairy ingredients can be mixed in before/or after fermentation” (CODEX STAN 243-2003) [47]. 

Table 4. Codex Standards for Fermented Milk Products  

 Fermented 
Milk 

Yogurt, Alternate 
Culture Yoghurt and 

Acidophilus milk 
Kefir Kumys 

Milk protein(a) (% m/m) min. 2.7% min. 2.7% min. 2.7%  

Milk fat (% m/m) less than 10% less than 15% less than 10% less than 10% 

TA, as % lactic acid (% m/m) min. 0.3% min. 0.6% min. 0.6% min. 0.7% 

Ethanol (% vol./w)    min. 0.5% 
Sum of microorganisms. constituting the starter 

culture defined in section 2.1 (cfu/g, in total) min. 107 min. 107 min. 107 min. 107 

Labelled microorganisms(b) 
(cfu/g, total) min. 106 min. 106   

Yeasts (cfu/g)   min. 104 min. 104 
(a) Protein content is 6.38 multiplied by the total Kjeldahl nitrogen determined. 
(b) Applies where a content claim is made in the labeling that refers to the presence of a specific microorganism (other than those specified in sec-
tion 2.1 for the product concerned) that has been added as a supplement to the specific starter culture. 
Source: Codex Standards of Fermented Milks (CODEX STAN 243-2003) [47]. 

5. Future Approach 
There is scope for further improvement in the ice cream manufacturing field to meet changing demands of consumers. 

There is a need to pay more attention to post-pasteurization contamination. To ensure safety, the public and the trade 
must be advised to pay adequate attention to some key areas from the preparation to the consumption of ice cream to 
ensure complete safety and minimize outbreaks of food-borne illness. More emphasis should be given to the implemen-
tation of HACCP in milk processing units from a food safety point of view.  

The use of proper ingredients along with proper manufacturing operations would lead to better quality final products. 
In the future, additional studies related to controlling and eliminating emerging pathogens can be possible. Nowadays 
people are more health-conscious, focused on improving the quality of yogurt fortified with protein and influencing 
protein digestibility. The use of new innovative technologies such as high-pressure processing, membrane processing 

Country Milk 

fat (%) 

Milk 

protein (%) 

Total milk 

solids (%) 

Total 

solids (%) 

Food solids 

per litre (g) 

Weight per 

litre (g) 

Australia 10 _a - - 168 - 

Brazil 3b 2.5 - - 152 475 

Canada 10 - - 36 180 - 

United States 10  20  192 540 

New Zealand 10 - - - 168 - 
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would help to improve the safety and quality of yogurt and other fermented dairy products. This might be able to help in 
more controllable and predictive milk fermentation that can further in improved quality and safety. Packaging of fer-
mented dairy products is an important factor to prevent contamination. Smart and environment-friendly packing could 
be a better option for fermented dairy products. This would guide the consumer about the products and their safety 
concerns. 

6. Conclusions 
The production and consumption of ice cream are increasing every year and as the ice cream is consumed by people 

of all age groups, the possibility of foodborne illness by children, elderly people, and immunosuppressed patients from 
the frozen dairy products cannot be ignored. All the hygienic and microbiological aspects must be critically monitored 
during the manufacture of ice cream. Improper heat treatment, inadequate homogenization, excessive overrun, exces-
sive stabilizer, or emulsifier content can affect the quality and safety parameters of ice cream. Before freezing, the ice 
cream mix should be subjected to proper heat treatment to ensure food safety thereby eliminating the risk of survival of 
pathogenic microorganisms. This will certainly help to improve the quality, increase the shelf life and ensure the safety 
of the product.  

Yogurt and fermented dairy products are beneficial to human health. However, there can be a risk of contamination 
during manufacturing, storage, or handling operations. Improper heat treatment, improper fermentation, improper cool-
ing, improper storage, the unhygienic condition could affect the safety and quality of fermented dairy products. To 
avoid defects and microbial contamination, it is important to follow specific guidelines and sanitization steps during 
product manufacturing, storage, and transportation. To avoid mold and yeast contamination, maintain the proper saniti-
zation throughout the manufacturing operations. Check the milk, milk powder, starter culture, fruits, stabilizer, and oth-
er additives to minimize the sensory and physical defects. It is necessary to identify and understand the root cause of the 
problem affecting the quality and safety of fermented dairy products. Then accordingly work on eliminating/controlling 
the issue by following guidelines or applying new innovative techniques to overcome the problems. 
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