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Given the highly competitive environment of brewing industry today, businesses need to constantly devel-

op new products of high quality and nutritional value that meet consumer and sanitary requirements. Therefore, 

the production of beer-based mixed beverages using nontraditional raw plant materials is gaining popularity. It 

is quite possible to produce these types of beverages at brewing facilities of Almaty and the Almaty region since it 

presents a favorable climate to develop agricultural businesses producing fruits and berries and has a large po-

tential for using wild crops. Using of these plants will keep the enterprise economically viable by expanding the 

assortment of products and increasing the share of low-alcohol beverages in total production. In this study, the 

purpose is to select the optimum method for the production of special beer based on apple and grape juice. The 

choice of these particular types of raw plant materials was due to their wide availability and suitability for juice 

processing. The methods of introducing juice into young beer after the post-fermentation stage, as well as the 

introduction of fermented juice into young beer, were applied in the production of a mixed beverage. The organ-

oleptic, physicochemical properties of the finished beer made using two methods have been studied. As a result, 

the optimal beer to juice ratio of 70:30 was selected according to the first method. This method resulted in the 

most balanced combination in terms of organoleptic characteristics, but colloidal instability was observed. For 

the second method of special beer production, the Oettinger Pils yeast race was used for fermentation of the 

juice base that was introduced into young beer after the post-fermentation stage. The resulting beverage at the 

50:50 ratio of beer to juice was highly stable and had the highest organoleptic and physicochemical qualities. 
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С учетом высокой конкуренции и условий, в которых находится пивоварение, предприятиям необ-

ходимо постоянно заниматься разработкой новых продуктов, отвечающих потребительским, санитар-

ным требованиям, высоким качеством и пищевой ценностью. А также переориентировать структуру 

потребления казахстанцами алкоголя в сторону менее крепких напитков, что является общемировой про-

грессивной практикой. В связи с этим актуальным направлением является производство комбинирован-

ных напитков на основе пива с использованием нетрадиционного растительного сырья. Целью представ-

ленных исследований является проведение работы по подбору оптимального способа производства пива 

специального назначения на основе сока яблока и винограда. Выбор данного растительного сырья связан с 

широкой сырьевой базой и возможностью переработки в сок. При производстве смешанного напитка при-

меняли способ введения готовых соков в молодое пиво после стадии дображивания, а также введение 

сброженных соков в молодое пиво. Исследованы органолептические и физико-химические показатели го-

тового пива произведенного по двум способам. В результате по первому способу подобраны оптимальные 

соотношения пиво: сок, 70:30, где имеется наиболее гармоничное сочетание по органолептическим ха-

рактеристикам, но по данному способу наблюдается коллоидная нестабильность. При производстве пива 

специального по второму способу, применяли расу дрожжей Oettinger Pils для сбраживания соковых основ и 

вводили в молодое пиво после стадии дображивания. В результате при соотношении пиво: сок в концен-

трации 50:50 наблюдались наивысшие органолептические и физико-химические показатели качества, а 

также высокая стабильность напитка. 

 

Ключевые слова: пиво специальное, бирмиксы, плодово-ягодные соки, сбраживание, 

производство. 
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Жоғары бәсекелестікпен сыра қайнату жағдайларын ескере отырып, кәсіпорындар үнемі тұ-

тынушылық, санитарлық талаптарға, жоғары сапа мен тағамдық құндылыққа сәйкес келетін жаңа 

өнімдерді әзірлеумен айналысуы керек. Сондай-ақ қазақстандықтардың алкогольді тұтыну құрылы-

мын күшті сусындарға қайта бағыттау, бұл жалпы әлемдік озық тәжірибе болып табылады. Осыған 

байланысты дәстүрлі емес өсімдік шикізатын қолдана отырып, сыра негізіндегі аралас сусындар 

өндірісі өзекті бағыт болып табылады. Ұсынылған зерттеулердің мақсаты алма және жүзім шырыны 

негізінде арнайы бағыттағы сыраны өндірудің оңтайлы әдісін таңдау бойынша жұмыстар жүргізілді. 

Бұл өсімдік шикізатын таңдау кең шикізат базасымен және шырынды өңдеу мүмкіндігімен байла-

нысты. Аралас сусын өндірісінде ашыту кезеңінен кейін жас сыраға дайын шырындарды енгізу әдісі, 

сондай-ақ жас сыраға ашытылған шырындарды енгізу әдісі қолданылды. Екі әдіспен өндірілген дайын 

сыраның органолептикалық және физика-химиялық көрсеткіштері зерттелді. Нәтижесінде, бірінші 

әдіс бойынша сыраның оңтайлы қатынасы таңдалды:шырын, 70: 30, онда органолептикалық сипат-

тамалары бойынша ең үйлесімді комбинация бар, бірақ осы әдіс бойынша коллоидтық тұрақсыздық 

байқалады. Екінші әдіс бойынша арнайы сыра өндірісінде шырын негіздерін ашыту үшін Oettinger Pils 

ашытқы түрі қолданылды және ашыту сатысынан кейін жас сыраға енгізілді. Нәтижесінде сыра: 

шырын 50:50 концентрациясында сапаның ең жоғары органолептикалық және физика-химиялық 

көрсеткіштері, сондай-ақ сусынның жоғары тұрақтылығы байқалды. 

 

Негізгі сөздер: арнайы сыра, бирмикстер, жеміс-жидек шырындары, ашыту, өндіріс. 

 

Introduction 

Nowadays the brewing industry of Ka-

zakhstan is one of the dynamically developing 

markets of the raw materials industry of the re-

public. It is modern and innovative. 

Currently, there is an increase in the pro-

duction of low-alcohol and non-alcoholic bever-

ages, which prompts manufacturers to increase 

their production volumes. Amongst the most pop-

ular in Europe are low-alcohol beverages such as 

Belgian "Lambic" and "Liefmans Kriek" and 

mixed beer-based beverages, such as English spe-

cial beer "Lager and Lime", German beer cocktail 

"Radler", Dutch apple beer "Bavaria”, fruit 

lambic, kriek, gueuze, faro, rouge [1,2]. According 

to the classification established, beer-based mixed 

beverages – beer mixes or special beers are bever-

ages consisting of beer and any soft drink, such as 

soda or juice. Flavored beer is also classified as a 

beer mix [3,4,5]. 

The production of such beverages is still a 

very new segment of the beverage market and is 

increasingly popular amongst consumers. The-

refore, the development of a special beer tech-

nology using various juices, which will contrib-

ute to the expansion of the range of mixed bev-

erages is an urgent task [6]. 

In order to maintain their brands’ position 

on the market, manufacturers strive for master-

ing new marketing and creative ways, including 

by adding special types of beer, such as beer 

mixes, into their assortment [7,8]. 

Beer mix is a newly developing market seg-

ment in many countries [9]; they correspond to the 

tendency to reduce the alcohol content in modern 

beverages, and the refreshing and flavor properties 

of beer are common knowledge. The emergence 

of a new innovative product causes a stir on Ka-

zakhstan’s market while opening a new niche.  

Due to the purpose represented above, the 

study of the possibility of the application of fer-

mented fruit bases in the production of special 

beer is the purpose of the presented research. 

To achieve this goal following tasks have 

been defined. 1. To select possible ways of in-

troducing ready fruit juices into the young beer 

during production. 2. Analyse the organoleptic 

and physicochemical quality parameters accord-

ing to the developed production regimes of the 

ready beverages. 

These results will expand the range of 

products produced by breweries and increase the 

demand for craft brewing. 
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Materials and Research Methods 

To develop a special beer technology, the 

following materials were used: light barley malt 

as per the State Standard 29294-2014, granulat-

ed hops as per the State Standard 32912-2014 

[19-20], the α-acid content of 3%, the moisture 

content of 8%, apple and grape juice concentrat-

ed according to the manufacturer’s specifica-

tions. For producing grape juice, the red grape 

variety Cabernet Sauvignon was used, for pro-

ducing apple juice – Aport. Apple and grape 

juices were prepared by adding an appropriate 

amount of water. 

Production of special beer on the basis of 

semi-finished fruit and berry products was carried 

out in the educational and scientific center "Fer-

mentation Products Manufacturing Technology" 

of the Almaty Technological University at the 50 

L4 mini-brewery, which allows producing up to 

50 liters of beer in each cylindrical conical tank. 

Main quality indicators were determined 

in accordance with the State Standard 31711-

2012 Beer, General specifications, as well as the 

methods given in the literature [21,22]. 

Literature review 

Currently, the brewing industry is leading 

the way in the production of fermented beverag-

es. To remain competitive in the market, brew-

eries need to broaden their product range, de-

velop functional beverages based on natural, 

plant-based raw materials and increase craft 

brewing to find new consumers. In this context, 

the breweries show a strong interest in beer mix 

producing. Without new investments to revamp 

the technological equipment, the production of 

beer mixes will allow for: 

- increasing the production volumes by at-

tracting new target groups of consumers; 

- expanding the range of products; 

- ensuring business growth. 

Beer from different countries has its own 

flavor and aroma bouquet often created by non-

traditional additives: ready-made soft drinks, 

fruits, as well as herbs and spices, which also 

make beer good for health [10,11]. 

At present, methods have been developed 

for producing beer mixes using wort granules 

and non-alcoholic flavored beverages. For ex-

ample, vanilla or cinnamon, nutmeg, and ginger 

rich in essential oils, which give the beverage a 

memorable aroma and light refreshing taste are 

widely used in beer production [12]. 

Pine cone beers are widely known in Nor-

thern Europe and North America. The beer resem-

bles a reddish brown porter with a thick head of 

foam and an obvious pine aroma that does not 

overpower the malt flavor. There is a so-called 

"red beer", which is obtained by adding extracts 

from various herbs and flowers [13]. 

One of the strong beers is made by adding 

glucose-fructose syrup, cognac or fruits, berries, 

and roots of garden and wild plants to malt wort 

[14]. The use of dry crushed berries and/or shoots 

of bird cherry, their infusions, juice, or syrup al-

lows for partial replacing of hops and imparting 

specific flavor characteristics to beer [15,16]. 

In Asian countries, beer is produced by us-

ing aloe, tea, and mulberry extract, which delays 

the rise of glucose in blood [17]. In addition to the 

other mentioned beer additives, the use of fruit or 

berry juices is common worldwide. 

Non-traditional additives used in beer 

production serve different purposes. Some per-

form technological functions, possessing bacte-

ricidal properties, facilitating wort clarification 

(juniper, ginger, yarrow, nuts, etc.), others form 

its organoleptic and physicochemical, some-

times pharmacological properties, soften the 

effect of alcohol on the body, increase the nutri-

tional value of beer (products made by pro-

cessing of fruits, berries, honey, citrus peel, 

herbs, roots, etc.) [18]. 

In the research presented, the technology 

of special beer based on clarified apple and 

grape juices has been developed. The choice of 

these raw plant materials was due to their wide 

availability and suitability for processing and 

production of high-quality fruit and berry semi-

finished products. These fruits and juices ob-

tained from them contain a significant amount 

of food acids, easily digestible carbohydrates, 

amino acids, microelements, and other nutrients 

necessary for the human body. 

The availability of a sufficient number of 

apples and grapes, appropriate processing ca-

pacities, as well as many years of experience in 

the production of concentrated juices for long-

term storage indicates that the production of 

beverages, including beer-based ones, using ap-

ple and grape juices in Kazakhstan is the most 

promising and economically justified. 

Results and their discussion 

The monitoring of scientific and technical 

information allowed for testing the following me-

thods of special beer production using apple and 

grape juices as shown in Figure 1. 

The first method allows for making a spe-

cial beer by mixing finished beer with ready-made 
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juice. To determine the optimal beer to juice ratio 

in terms of organoleptic properties of the finished 

beverage, the samples of finished beverages were 

prepared using lager (with original wort extract of 

12% and the level of bitterness equal to 1.0) and 

clarified apple and grape juices. The mixing was 

carried out according to the following beer to juice 

ratios: 70:30, 60:40, 50: 50, 40: 60, and 30:70.  

When juices were added to the finished 

beer, turbidity of the beverage was observed, the 

intensity of which increased with an increase in 

the amount of introduced juice. Moreover, with 

the introduction of apple juice, the intensity of 

turbidity was higher than with the use of grape 

juice. The obtained samples were filtered on a 

kieselguhr filter. The physicochemical and or-

ganoleptic characteristics of the finished beer 

are presented in Tables 1 and 2. 

The data in Table 1 indicate that with in-

creasing amounts of apple juice, the pH of fin-

ished beer is reduced from 4.4 to 4.0, and the 

acidity increases from 2.2 to 2.8. The dry matter 

content increases from 4.2 to 6.3. The volumet-

ric alcohol content drops from 3.5 to 1.5%. 

There is also a slight decrease in the level of 

head retention and foam formation. 

A similar pattern was observed when 

grape juice was used, with the exception of the 

pH and acidity values, which were in a more 

acidic zone. The stability of the obtained sam-

ples does not exceed 10 days. 

As shown in table 2, a simple mixing of 

the ready-made juice with the finished beer fol-

lowed by filtration on a kieselguhr filter allows 

for obtaining a rather transparent product, dark 

red or amber-colored depending on the juice. 

With an increase in the amount of intro-

duced juice over 40%, the predominance of apple 

and grape juice flavors was revealed in the flavor 

and aroma of the beverages. Moreover, the flavor 

of the samples prepared with the use of grape 

juice showed an increased acidity of the beverag-

es. All samples had excessive hop bitterness, 

which negatively affected the organoleptic char-

acteristics of the obtained special beer samples. 

Thus, the production of special beer using 

the first method is possible but the challenges 

related to both the colloidal stability and produc-

tion of finished beverages that have coherent and 

balanced flavor and aroma have to be considered. 

For the second method, the special beer 

samples were prepared with the beer made using 

traditional technology and an original wort con-

centration of 12%, using fermented apple and 

grape juices. In this case, beer samples were pre-

pared by using Oettinger Pils yeast. Physicochem-

ical indicators of special filtered beer samples pre-

pared by this method are presented in Table 3. 

The data indicate that the level of acidity 

and the pH of the beer obtained using apple juice 

and fermented by Oettinger Pils yeast race rang-

es from 2.4 to 2.8 and pH ranges from 4.40 to 

4.70. Adding grape juice to beer changes acidity 

from 6.10 to 6.8 and pH from 3.3 to 4.0. The 

change in the mass fraction of the actual extract 

and the volume fraction of ethanol fluctuates de-

pending on the ratio of the components used. 

An almost threefold increase in the stabil-

ity of the finished product (in comparison with 

special beer samples prepared using the method 

1) can be explained by various substances, in-

cluding pectin, been degraded and destroyed in 

the process of juice fermentation, which causes 

turbidity when mixed with finished beer. How-

ever, parameters such as foam height and head 

retention remained nearly the same. The organo-

leptic study of the obtained beverages showed 

that almost all samples had insufficiently bal-

anced flavor and aroma: in one case, a predomi-

nance of malt flavor was noted, and in the other 

– fermented grape or apple flavor. Samples 

made of 50% beer + 50% fermented juice de-

clared as the most balanced of all studied and 

had no pronounced aroma of a corresponding 

fruit juice. 

Thus, the second proposed method of ma-

king special beer allows for producing beverag-

es with sufficiently high stability, and the ratio 

of 50% beer + 50% fermented juice resulted in 

the most balanced indicators in terms of organo-

leptic characteristics were obtained. 
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Table 1 - Physicochemical indicators of special beer obtained by method 1 

 

Wort / 

juice ratio 
pH Acidity 

Mass fraction 

of the active 

extract 

Alcohol 

content,

% 

Foam height, 

mm /foam 

retention, min 

Stability 

expected, 

days 

with apple juice 

70/30 4.40 2.20 4.20 3.5 20/2 10 

60/40 4,30 2.40 4.70 3.0 20/2 7 

50/50 4.20 2.50 5.20 2.5 15 / 1.5 8 

40/60 4.10 2.60 5.80 2.0 15 / 1.5 7 

30/70 4.00 2.80 6.30 1.5 15 / 1.5 7 

with grape juice 

70/30 3.70 6.10 4.2 3.5 20/2 8 

60/40 3.60 6.20 4.7 2.9 20/2 10 

50/50 3.40 6.40 5.2 2.5 15 / 1.5 8 

40/60 3.20 6.50 5.8 2.0 15 / 1.5 7 

30/70 3.00 6,70 6,3 1.5 15 / 1.5 7 

 

Table 2 - Organoleptic characteristics of special beer obtained by mixing finished beer with grape or apple juice 

 

Wort / 

juice ratio 

 Organoleptic properties 

colour smell taste 

with apple juice 

70/30 amber malty, subtle apple, with hop flavor too bitter, malty, subtle apple flavor 

60/40 amber malty, subtle apple too bitter, subtle apple flavor 

50/50 amber apple, malty too bitter, malty, subtle apple flavor 

40/60 amber pronounced apple too bitter, pronounced apple, subtle apple flavor 

30/70 amber pronounced apple too bitter, strongly pronounced apple 

with grape juice 

70/30 bright red grape, malt flavor too bitter, sour, grape with malt flavor 

60/40 bright red grape, malt flavor too tart, sour, grape 

50/50 dark red рronounced grape too tart, very sour, pronounced grape 

40/60 dark red рronounced grape too tart, very sour, pronounced grape 

30/70 dark red pronounced grape too tart, very sour, pronounced grape 

 

Table 3 - Physicochemical indicators of special beer samples obtained by method 2 

 

Yeast species 

and race 

Beer to 

juice ratio 

Indicator 

pH Acidity 

Mass fraction 

of the active 

extract 

Alcohol 

content,% 

Foam height, 

mm /foam 

retention, min 

Stability 

expected, 

days 

with apple juice 

Oettinger Pils 

70/30 4.70 2.40 4.6 4.40 35 / 2.5 30 

60/40 4.65 2.50 4.7 4.45 33 / 2.5 28 

50/50 4.60 2.60 4.9 4.50 30 / 2.5 30 

40/60 4.52 2.70 5.0 4.60 30 / 2.0 28 

30/70 4.40 2.80 5.1 4.65 28 / 2.0 28 

with grape juice 

Oettinger Pils 

70/30 4,00 6.10 4.6 4,00 37 / 2.5 30 

60/40 3.80 6.20 4.7 4.10 35 / 2.5 28 

50/50 3.70 6.30 4.8 4.20 35 / 2.5 30 

40/60 3.40 6.40 4.9 4.40 33 / 2.0 28 

30/70 3.30 6.80 5.0 4.50 30 / 2.0 28 
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Figure 1 - Possible methods of making special beer 

 

Conclusion 

According to the research, two methods of 

special beer production using fruit and berry juices 

were selected. Both methods have their own spe-

cial characteristics. Brewing the beer using the 

first method by introducing ready-made apple and 

grape juice into young beer after the post-fer-

mentation stage results in a shorter technological 

process. The beer to juice ratio of 70:30 produces 

a beverage with a characteristic malt flavor and 

aroma and a trace of grape and apple juice. How-

ever, during storage, a colloidal instability of the 

beer produced using this method is revealed that is 

associated with the content of pectin substances in 

fruit and berry juices. 

The second method when readily fermented 

bases of apple and grape juice are introduced into 

young beer at the stage of post-fermentation ma-

kes it possible to achieve high stability of the fin-

ished beverage. The 50/50 beer to juice ratio al-

lows for obtaining the most balanced beverage in 

terms of organoleptic characteristics. 

These results will allow revamping the tech-

nological equipment in breweries of different pro-

duction volumes by attracting new target groups of 

consumers without using additional resources, thus 

increasing the range of products, producing special 

beverages and ensuring business growth. 
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