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Abstract: In this research, the samples of ice-cream made from control and lactose-free UHT milk were investigated in terms of their 
physical, chemical and organoleptic properties. The pH of samples varied between 6.28 and 6.36. The pH values of samples of cocoa 
were higher than that of plain samples. The overrun ratio of samples varied between 21.06% and 32.68%. The overrun ratio of 
lactose-free samples was lower than that of control samples. The melting ratio of samples varied from 0.45 g/min to 0.61 g/min. The 
fat destabilization index of samples was around 41.06% and 58.01%. The fat destabilization index of plain samples was higher than 
that of cocoa adding samples. The viscosity of ice cream samples was between 23.21 Pa·s-26.42 Pa·s. The viscosity of lactose-free 
ice-cream samples was higher than that of control ice-cream samples. The glucose ratio of samples was between 1.20% and 1.60%. 
The sucrose ratio of lactose-free samples was higher than that of control samples. As the lactose amount of samples of lactose-free 
plain and cocoa ice-cream were found 0.11% and 0.16%, respectively, the control samples contained lactose at high level as 1.11% 
and 1.04%. Panelists preferred the cocoa ice-cream to samples of plain ice-cream.  
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1. Introduction 

Lactose is a disaccharide found in milk and other 

dairy products. It is broken down in the small intestine 

in a reaction catalyzed by the lactase enzyme. Lactose 

intolerance is a condition in which there is either 

insufficient lactase levels, hypolactasia, or a complete 

absence of lactase. Some adults (about 40% of 

humans around the world cannot digest milk for no 

producing enough lactase to digest the milk). In the 

United States, it is estimated that about 30 million 

people are lactose intolerant. Lactose intolerance can 

be treated by a lactose-free diet, a low-lactose diet, 

lactase supplements, or probiotic supplements. Milk 

and other dairy products contain calcium, protein and 

vitamins such as A, B12 and D. Lactose helps to 

absorb a number of minerals such as magnesium and 

zinc to body. These vitamins and minerals are 

important for the development of strong and healthy 

bones [1]. 

                                                           
Corresponding author: Ayla Arslaner, Ph.D., assist. prof., 

research fields: dairy science and technology. 
 

If a person has lactose intolerant, he or she cannot 

absorb important vitamins and minerals at sufficient 

levels. This may lead to unhealthy weight loss and put 

at increased risk of developing the unhealthy 

conditions. People with lactose intolerance do not 

produce enough lactase, so lactose stays in the 

digestive system where it is fermented by bacteria. 

This leads to the production of various gases, which 

cause the symptoms associated with lactose 

intolerance [2]. 

The solubility of lactose at ambient temperature is 

lower 10 times than that of sucrose. For this reason, 

lactose is susceptible to crystallization. When the 

lactose is broken down into glucose and galactose, the 

solubility and sweetness increase and the product can 

be consumed by people with lactose intolerance [3]. 

Monosaccharides decrease the freezing point of the 

ice-cream mix and improve the texture of the product 

[4]. Skryplonek et al. [5] made lactose-free frozen 

yoghurt and found that lactose-free frozen yoghurt had 

better sweetness and texture from control. In this 

research, the effect of ice-cream quality of lactose-free 
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UHT milk was investigated. 

2. Material and Methods 

2.1 Material 

The samples of lactose-free and control UHT cow 

milks (3.3% butter fat, 8.7% none fat dry matter 

(NFDM) and 7.0ºSH acidity) were supplied by Pinar 

Dairy. Cream (70% butter fat and 8ºSH acidity), 

sucrose, stabilizer (sahlep) and emulsifier were 

obtained from local markets in Erzurum.  

2.2 Ice-Cream Production 

The ice-cream samples were made according to the 

method proposed by Gürsoy [6]. From lactose-free 

and control UHT milk as plain and of cocoa, 4 

different ice-cream samples were made. Each 

ice-cream mix contained 1 kg UHT milk, 20 g sahlep 

(stabilizer), 35 g fresh cream and 10 g emulsifier. The 

cocoa ice-cream was produced with the same way 

with adding 25 g cocoa to mix. Then, the mixes were 

pasteurized at 78 °C for 10 min and remained at 

constant temperature (5 ± 1°C) for 24 h to be aged. 

The mixes were iced in ice-cream machinery and 

hardened at −18 ± 2 °C for 6 h. Ice-cream samples 

were produced as duplicate. 

2.3 Ice-Cream Analysis 

Dry matter, fat, acidity (ºSH) and pH of milk, cream 

and ice-cream mixes were determined as defined by 

Demirci and Gunduz [7]. The viscosity of ice-cream 

mix samples was measured using Brookfield 

viscometer Model DV-II (Brookfield Engineering 

Laboratories, Stoughton, MA, USA) at 20 rpm, 

calculated as Pa·s. Overrun ratio was calculated to 

equation [(Ice-cream volume)-(mix volume)/mix 

volume ×100] as defined by Jimenez-Florez et al. [8]. 

Sugar profile analyses of ice-cream samples were 

performed according to DIN 10758 [9], with a minor 

modification. A HPLC system (LC-10A HPLC Series, 

Shimadzu, Kyoto, Japan) and a refractive-index 

detector (RID-10A) was used. Acetonitril-water 

(80:20 volume) was used as the solvent at a flow rate 

of 2 mL/min. Injection volume was 20 µL and the 

column oven temperature was 40 ºC. 

Monosaccharides were identified by comparing their 

retention times with sugar standards (glucose, sucrose, 

lactose).  

The melting ratio was measured according to 

Güven and Karaca [10]. Fat destabilization index (FDI) 

of samples was found as defined by Keeney and 

Josephson [11]. FDI was determined by 

spectrophotometer. For this purpose, ice cream mix (1 

g) was diluted 500 times with distilled deionized 

water. Then, the samples were centrifuged for 5 min at 

1,000 rpm. Absorbance was measured 10 min later at 

540 nm on spectrophotometer (Shimadzu UV 3100, 

Kyoto, Japan). Fat destabilization index was 

calculated as (A mix‐A frozen)/A mix × 100.  

Sensory evaluation of the ice-cream samples was 

carried out by 6 panelists using score test for color, 

body-texture, taste-flavor and melting in mouth. The 

highest score was accepted as nine [12]. In the study, 

four different ice-cream samples (lactose-freeplain, 

lactose-free cocoa, control plain and control cocoa) 

were selected as experimental factors. 

3. Results and Discussion 

The results of physical and chemical analysis of 

lactose-free ice-cream samples are given in Table 1. 

The pH of samples changed at between 6.28 and 6.42. 

The findings of Senaka Ranadheera et al. [13] were 

higher than that of ours. The pH values of samples of 

lactose-free ice-cream were higher than that of control 

ice-cream samples. 

The viscosity values of samples were found at 

between 23.21 Pa·s and 26.42 Pa·s. The viscosity of 

control samples was higher than that of lactose-free 

samples. However, the viscosity of cocoa ice-cream 

samples was higher than that of plain samples. But, 

Abbasi and Saeedaian [14], found that as hydrolyze 

levels of lactose in milk increased, the viscosity of 

milk and melting ratio of ice-cream increased too. The  
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