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Hydrocolloids 
thickening and gelling agents 

polysaccharides and proteins 

Presence of a large number of hydroxyl (-OH) groups 

Such as: Whey Protein  

M.J. Spotti et al. / Food Hydrocolloids 63 (2017) 696e704  



Usage of Hydrocolloids 

• Hydrocolloids in Salad Dressings 

• Hydrocolloids in Muscle Foods 

• Hydrocolloids in Frozen Dairy Desserts 

• Hydrocolloids in Cultured Dairy Products 

• Hydrocolloids in Restructured Foods 

• Hydrocolloids in Flavor Stabilization 

• Hydrocolloids in Bakery Products 

• Hydrocolloids in Bakery Fillings 

 
Ref: Thomas R. Laaman 2011 ‘ Hydrocolloids in Food Processing’ Edition first published 2011-Wiley  Blackwell 

Publishing  
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 vitamins 
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Bread 

Bread is the most important and one of the oldest processed food!  

!!!!!baking quality is effected BUT; 

Moreover; Bread companies add 

additional gluten to make it  

• rise faster  

• and higher 



What is “Celiac Disease 

• A genetic disease in children and adults 

• Reaction to the food protein gluten 

• Body attacks itself, auto-immune reaction 

– Destroys the villi, the lining of the small intestine 

– Scars the intestine and causes sickness  

‘There is NO “cure” for celiac disease, 

  

but lifelong avoidance of gluten is an effective treatment.! 



Estimated prevalence of celiac disease (CD) 

Source Ratio of prevalence 

In the general population 1 in 133 

In symptomatic children: 1 in 322 

In symptomatic adults: 1 in 105 

In first-degree relatives of people with CD 1 in 22 

In second-degree relatives of people with CD 1 in 39 

In chronic disease (such as type 1 diabetes) 1 in 60 

In African, Hispanic and Asian-Americans: 1 in 236 

World-wide prevalence 1 in 266 

[Niewinski 2008] 

Celiac disease dramatically increased; because of 

the better recognition and early diagnosis  



1 in 250 in Italy 1 in 300 in Ireland 0.3% in Germany 

1:80-1:251 in Australia  1:100-1:310 in India  2.4% in Finland 

http://celiac.org 



1:87- 1:166 in Middle east 1:18 - 1:355 in Africa 

http://celiac.org 

1:88 -1:262 in Europe 1:67 – 1:681 in South America 



It is estimated to affect  

1 in 100 people worldwide 

http://celiac.org 



So? Hydrocolloid is good to use 

Success of 
bread making 
depends on  

gluten  

lifelong avoidance of 
gluten is certain!!! 



Background and Justification 

 • Glucomannan 

– non-harmful  

– non-toxic properties 

– good biocompatibility properties 

– inherent gel forming properties 

•   



• These positive impact, on human health 

– plasma lipid 

– body weight,  

– fasting blood glucose (FBG)  

– blood pressure (BP) 

• GM consumption of 2-4 g per day results 

in significant weight loss 

Miracle Noodles-white waterfall 



Why not salep ? 

Ref: Thomas R. Laaman 2011 ‘ Hydrocolloids in Food Processing’ Edition first published 2011-Wiley  Blackwell Publishing  

  



Yetgin S 2017: Rheological properties of gluten free dough systems 
Zein& Starch- 5% salep  stress relaxation 10 % strain 

 

  

 The International Advanced Technologies Symposium (IATS17) «Rheological properties of gluten free dough systems 



Motivation of the Study  

A growing demand for gluten-free (GF) products is observed 

 

Hydrocolloids help the dough formulation to immobilize 

water inside on it  

 

Control just for water interaction of Salep and Konjact  

 



Aim of the Study  

The aim of this study is to investigate the gelation 

profile of GS rich CS or RS without the use of 

dairy product but water based on rheological test 

with heat induced gelation profile. 



Materials: Commercial Salep (CS) 



Materials: Graunded Salep (GS) 



Materials: Konjact Glucomanan(KG) 

CS, RS and KG were used as received from a local market 



Methods 

 Salep Characterisation 

 Rheology Analysis  

 

40mm parallel plates geometry and 1mm gap 

25 to 95°C, holding at 95°C for 10 min 

AR-G2 Model from TA Instruments  



 The temperature of the bottom plate was controlled with 

a Peltier system.  

 For the measurements, approximately 5 ml of each 

sample was placed in the cup and the surface of the 

sample covered with paraffin oil to avoid evaporation of 

water. 

 

such as oils or polymers 



All samples were analysed 

 gelation time  

 creep test 

 frequency and temperature sweep analysis  

with respect to different weight percentages 

Sample Name Weight percentages 

KG 0.5 to 3.0 (w/w %) 

 

CS 0.5 to 15 (w/w %) 

 

RS 0.5 to 15 (w/w %) 

 



Purification of GM from salep root 

‘Sevag Method’ 



TT K0.5-10-1 gelation profile-farkli temperature profile 
ramp10-2 decrease- 

Rheological properties of KG 0.5 to 3.0 % a small amplitude oscillatory shear test 

during temperature increasing from 25 to 95°C, holding at 95°C for 10 min  

Konjact Glucomanan(KG) 



Rheological properties of CG 0.5 to 15 % a small amplitude oscillatory shear test 

during temperature increasing from 25 to 95°C, holding at 95°C for 10 min  

Commercial Salep (CS) 



Rheological properties of RS 0.5 to 15 % a small amplitude oscillatory shear test 

during temperature increasing from 25 to 95°C, holding at 95°C for 10 min  

Graunded Salep (GS) 
 



Conclusion 

• CS and RS ‘weight percentages is about enough to get 

similar rheological properties or slightly increased in 

accordance with colloid system heat induced gelation 

profile data. 

• Drinkability of GS and CS are still high after 95 C heating 

• Fresh salep powder (GS) has greater gelation ability (G` 

greater than G`` ) 

•  Furthermore, as indicated before KG has an excellent 

gelation profile 
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Viscoelasticity measurement  

Ref. Ross Clark Understanding Rheology Distinguished Research Fellow San Diego R&D 



• Heating Baeza, Gugliota, & Pilosof, 2003; Bertrand & 
Turgeon, 2007; Ikeda, 2003 

• High Pressure Treatment Famelart, Chapron, Piot, Brule, & Durier, 1998; 
Keim & Hinrichs, 2004 

• Cold gelation process induced by acidification  
Alting, Hamer, de Kruif, Paques, & Visschers, 2003; 

van den Berg, van Vliet, van der Linden, van 
Boekel, & van de Velde, 2007; Britten & Giroux, 

2001 

• Addition of salts to pre-denatured whey proteins  Barbut, 1997; Marangoni, Barbut, McGauley, 
Marcone, & Narine, 2000 

• Coss-linking with transglutaminase  Truong, Clare, Catignani, & Swaisgood, 2004 

• Enzymatic hydrolysis  
Doucet, Gauthier, & Foegeding, 2001; Ju & Kilara, 

1998; Otte, Ju, Faergemand, Lomholt, Qvist, & 
1996 



[Niewinski 2008] 



celiac.org 

https://celiac.org/


Causative Factors in Celiac Disease 

Immune 
Medıated 
Disorder 

Reduced absorption 
of Ca,Fe 

Vitamins(A,D,E,K) 
and Folate 

Gluten 
exposure 

Intolerance 

Inflamatory 
injury of the 

small intestine 

Genetic 
Predisposition 



Celiac pathonenesis 

 

www.the-scientist.com 

http://www.the-scientist.com/?articles.view/articleNo/49467/title/The-Celiac-Surge/
http://www.the-scientist.com/?articles.view/articleNo/49467/title/The-Celiac-Surge/
http://www.the-scientist.com/?articles.view/articleNo/49467/title/The-Celiac-Surge/


• Some people with celiac experience: 

– Depression  

– Irritability 

– Poor memory 

– Trouble concentrating 



CELIAC DISEASE SYMPTOMS AND CONDITIONS 

CHECKLIST 

 



Continue…CELIAC DISEASE SYMPTOMS AND 

CONDITIONS CHECKLIST 
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