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Sensory quality of yogurt ï background 

ÅCombination of 

ïFlavour 

ïColour & Appearance 

ïTaste 

ïTexture 

ï(Feel/Touch) 

ï(Sound) 
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Characterising sensory quality of yogurt 

- background 

ÅFlavour  - chemical compounds in milk and those 

produced during processing and fermentation of milk 

ïInstrumental methods 

ÅAppearance - the colour and visual separation of whey 

ïFunctionality methods 

ÅTexture - strength of the gel network 

ïInstrumental methods 

ÅTaste & flavour - acidicity, sweetness, bitterness etc 

ïTrained & consumer sensory panels 
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Presentation Outlines 

ÅYogurt ï definition, trends & products in Australia 

ÅFactors affecting the quality of yogurt during 

manufacture 

ÅFlavour compounds in yogurt 

ÅMeasuring physical properties 

ÅMeasuring consumer sensory properties 

ÅSummary - quality defects in yogurt and possible 

causes for defects 
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Definition ï FSANZ Standard 2.5.3 ï

Fermented Milk Products 

ÅFermented milk means a milk product obtained 

by fermentation of milk and/or products derived 

from milk, where the fermentation involves the 

action of micro-organisms and results in 

coagulation and a reduction in pH 

ÅYoghurt means a fermented milk where the 

fermentation has been carried out with lactic 

acid producing micro-organisms 

6 



FSANZ ï Standard 2.5.3 ïFermented Milk 

Products 

ÅFermented milk may contain other foods. 

ÅMicro-organisms used in the fermentation of fermented 

milk must remain viable in the product 

ÅFermented milk and the fermented milk portion of a food 

containing fermented milk must contain each component 

shown below 
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Component or parameter Proportion 

Protein (measured as crude protein) Min 3.0% w/w 

pH Max 4.5 

Microorganisms from added culture Min 106 cfu/g 



Global yogurt market 
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Yogurt* represented 
$51bn in global spending 

in 2011 Top 10 markets by value ($m), 
2011 

Top 10 markets by per capita 
expenditure ($), 2011 

Market value by category, 2011, global Fastest growing categories by value, 2011ς15, 
global 

China  7491.5 Netherlands    2586.7 

US 6252.3 Italy  2268.6 

France 3131.4 UK 2019.0 

Germany  3018.2 Brazil  1282.3 

Japan   3014.5 Spain 1261.2 

Netherlands   153.5 Norway 75.5 

Slovenia  89.6 Denmark  60 

Switzerland 86.4 Estonia  59.4 

Ireland  78.3 Portugal  57.6 

Finland  75.3 Belgium  56.9 

Standard yogurt  +4.43% 

Yogurt drinks  +4.92% 

Datamonitor, 2012 



Yogurt consumption 
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Source: Euromonitor 



Market growth for yogurt 
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Projected growth for yogurt - Australia 

Datamonitor, 2012 

Total market in 

2012 ~ $1.1b 

Total market in 

2009 ~ $0.9b 



Yogurt types in Australia ï August 2012 
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Basic scheme for yogurt manufacture 
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Basic factory layout for yogurt manufacture 
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Factors affecting quality of yogurt 

ÅRaw materials 

ïRaw milk, skim milk, cream, sugar, cultures, milk 

concentrate, milk powders, fruit/fruit conserves, 

stabilisers, flavours and colours 

ïAll can contribute micro-organisms and chemicals 

that affect the quality 

ïChanges in the source and supply will cause variation 

in factors that can influence shelf life 

ïPartnerships with approved suppliers and agreed 

specifications are recommended 
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Factors affecting quality of yogurt 

ÅRaw materials ï Milk 
ïVariability in protein, lactose, fat and microbial flora 

ïVariability in breeds of cattle, season and region 

ïMilking & storage conditions the farm 

ÅRaw materials  - cream 
ïDepends on the quality of milk used for separation 

ïMethods of handling before and after pasteurisation 

ïSusceptibility to lipolysis due to high fat (potential for 
rancid taste) 
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Quality of milk is crucial for final yogurt 

flavour 

ÅMilk is an extremely complicated entity which is 

comprised of lipids, proteins, carbohydrates, and 

minerals, and over 400 volatile compounds have 

been identified in milk products 

ÅThe underlying flavor of yogurt arises principally 

from the native volatile constituents in cowôs 

milk, influenced by pasteurization, fermentation, 

processing, and storage. A large number of the 

volatile organic compounds found in yogurt are 

not produced by the starter bacteria but originate 

from the milk 
17 



Quality criteria for raw milk 

ÅLow natural microflora 

ÅFree from antibiotics, sanitising chemicals 

ÅNo contamination from mastitis milk and 

colostrums 

ÅFree from rancidity 

ÅFree from bacteriophages 

ÅFree from hormones 

ÅStored below 5C 
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ABC flavour defects in raw and/or 

pateurised milk 

ÅAbsorbed/Transmitted 

ÅBacterial/Microbial 

ÅChemical/Enzymatic/Processing 

ïA 
ÅFeedy, barny, cowy, weedy, unclean, lacks freshness, stale, 

refrigerator/cooler odors 

ïB 
ÅAcid, bitter, malty, lacks freshness, unclean, fruity/fermented, putrid and 

rancid 

ïC 
ÅCowy (ketosis), salty, rancid, bitter, oxidized, sunlight, foreign, astringent, 

medicinal, flat, cooked 
19 

Cornell Uni 



Factors affecting quality of yogurt 

ÅRaw materials ï concentrates 
ïManufactured by either evaporation or membrane 

concentration 

ïQuality of raw milk is important 

ïHandling conditions before, during and after 
concentration 

ïHeat stability of milk  

ïMicrobial flora should be low in thermodurics 

ïCooling rate and concentration factor can adversely 
affect the flavour and textural attributes  

20 



Factors affecting shelf life of yogurt 

ÅRaw materials ïfruits 

ïMajor areas of concern microbiological 

quality, fruit ripeness, freshness, presence of 

pesticides & other agrochemicals 

ÅRaw materials ï other ingredients 

ïSource of ingredient, approval of supplier, 

identification of critical control points (CCPs), 

and hygiene standards are all important 
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Effects of non-dairy raw materials on 

sensory of yogurt 
Additive Yogurt Sensory effects 

 

Reference 

Inulin fibre (1%, 2%) Low fat No effect for 1, 7 and 

14 days 

Mazloomi etal 2011 

Strawberry vs apple 2.5% fat Strawberry preferred 

over apple 

Vahadi etal 2008 

Soluble  (inulin) vs 

insoluble (grains) 

fibre 

Regular and 

30% reduced 

sugar 

Soluble fibre preferred 

over insoluble in 

reduced sugar yogurt 

Hoppert etal 2013 

Apple, bamboo and 

wheat fibre 

Strained yogurt Bamboo and wheat 

fibre preferred over 

apple fibre 

Seckin & Baladura, 

2012 

Chitosan (nano-

powdered) 

Normal fat Low levels (0.3 and 

0.5%) acceptable 

 

Seo etal 2009 

Anti-oxidant (wine 

grape pomace) 

Low fat yogurt 1% addition preferred 

over 2% 

Tseng & Zhao, 2013 
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ÅSkim milk powder, whey protein 

concentrates, Caseinates, etc 

ïImproves the gel strength and consistency of 

yogurt 

ïHelps in controlling the whey/serum 

separation 

ïCriteria for selection depend on the cost, 

availability and desired functionality 
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Role of milk solids 



Yogurt syneresis ï effect of milk 

solids 
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Guinee et al, 1994 2 nd Food Ingredients Symposium  

2% fat, 5% protein fortification, Syneresis : 15 g sample, centrifugation 
10°C, weighing supernatant 



Heat treatment of yogurt milk 

ÅYogurt milk is heated at high temperature before 
starter inoculation 
ïDestroys the potential competition for starter bacteria 

ïHelps in enhancing the firmness of yogurt gel through 
denaturation of whey proteins and casein-whey protein 
interaction 

ïReduces the tendency for whey/serum separation by 
yogurt during storage 

ïConditions: 85°C/30 min, 90-95°C/5-10 min, 110-
120/20-30 s  
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Major changes in proteins during heat 

treatment of milk 
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Effect of WP denaturation 

27 

Kessler (1998) IDF special issue 199802  



WP denaturation ï effect on syneresis 
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Kessler (1998) IDF special issue 199802  



Influence of homogenisation 

ÅMainly affects the fat globule size and the make 

up of the fat globule surface layers 

ÅHelps in preventing cream separation during 

fermentation and cooling periods 

ÅImproves the consistency and smoothness of 

yogurt 

ÅRecommended for full-fat and low-fat yogurt 

ÅPressure: 20-25 MPa (200-250 bar) at 60-70°C 
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Yogurt networks 

30 

Kessler (1998) IDF special issue 199802  



Effect of homogenisation on gel strength 
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Kessler (1998) IDF special issue 199802  

10% fat, 4% protein, 95 °C/10 min 
Degree of denaturation ð 90% Lg B 



Yoghurt starter cultures 

ÅGrowth temperature 
ïMesophilic ï L.lactis, L.cremoris, L.diacetylactis, 

Leuconostoc spp. 

ïThermophilic ï S. thermophilus, L. bulgaricus 

ïMixed mesophilic/thermophilic 

ÅState of delivery 
ïFrozen 

ïFreeze-dried (lyophilised) 

ÅProbiotic 
ïL.casei, Bifidobacteria, L.acidophilus 

ÅDirect set 

ÅTraditional cultures (undefined) 
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http://www.avistorino.it/myweb9/La_Goccia_n
ello_yogurt.jpg  



Delivery forms of starters 

ÅLiquid, for propagation of mother culture (fairly 

rare) 

ÅDeep-frozen, concentrated for propagation of 

bulk starter 

ÅDeep-frozen, super-concentrated cultures in 

readily soluble form, for direct inoculation 

ÅFreeze-dried, concentrated in powder form, for 

propagation of bulk starter or direct inoculation 
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Effect of incubation temperature on 

yogurt starter cultures 
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Dairy Processing Handbook, 2003  



Yoghurt starter symbiosis 

ÅStreptococcus salivarius subsp. thermophilus 
(ST) 
ïGrows faster than LB 

ïProduces acid plus carbon dioxide (help in the growth 
of LB) 

ïResponsible for initial drop in pH (to ~5.0) 

ÅLactobacillus delbrucii subsp. bulgaricus (LB) 
ïMore proteolytic activity than ST  - produce peptides 

and amino acids (stimulate the growth of ST) 

ïHelps to drop pH below 5.0 
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Starter growth with pH change and flavour 

development (2.5% starter addition) 
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Dairy Processing Handbook, 2003  



Role of starter in flavour development 
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ug/g yogurt) 


