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Abstract. The objective of the study is to develop formulations for pastila containing seaweed, and to determine the 
quality indicators, safety parameters, and shelf life of such products. The research tasks included determining the 
chemical composition and energy value of pastila; establishing its organoleptic, microbiological, and toxicological 
properties; and determining the shelf life of the finished product. The production technology for pastila using seaweed 
is presented. Japanese kelp, one of the most widely harvested seaweeds, was added to the pastila. The inclusion of 
kelp, which contains alginates, water-soluble dietary fiber, fucoxanthin, and other physiologically important substanc-
es, resulted in a nutritious and health-promoting product with a pleasant and distinctive taste and aroma. The pastila 
formulations were developed using seaweed, vegetables, fruits, and berries. Key ingredients include Japanese kelp, 
carrots, pumpkin, dried apricots, and black currants. A stepwise drying regime was applied: at 46 °C for 5 hours, then 
58 °C for 5 hours, and finally 35 °C for 3 hours. Studies of the finished product revealed protein content of 1.35-2.5%, 
lipids 0.24-0.4%, carbohydrates 50-74%, minerals 1.7-3.0%, and moisture 15.0-25%. The energy value ranged from 
201.4 to 285.9 kcal. Organoleptic evaluation showed that the pastila with seaweed had a pleasant berry-fruit flavor 
with a mild seaweed aftertaste. The shelf life of the pastila, when packed in polymer bags and stored at 18 °C and  
75-80% relative humidity, was substantiated as 6 months. Microbiological indicators, heavy metal content, pesticides, 
and other chemical impurities were within the limits established by current technical regulations. 
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Технология и качество пастилы с морскими водорослями
11
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Дальневосточный государственный технический рыбохозяйственный университет, 
Владивосток, Россия, dnvdd@mail.ru� 

Аннотация. Цель исследования – разработать рецептуры пастилы с морскими водорослями, определить показа-
тели качества, безопасности и сроки хранения пастилы с морскими водорослями. Задачи исследования: опреде-
лить химический состав и энергетическую ценность пастилы; установить органолептические, микробиологиче-
ские и токсикологические показатели пастилы; определить сроки годности готовой продукции. Представлена 
технология производства пастилы с использованием морских водорослей. В пастилу добавлена ламинария япон-
ская – один из массовых объектов промысла. Добавление в пастилу ламинарии, содержащей альгинаты, водорас-
творимые пищевые волокна, фукоксантин и другие физиологически важные вещества, позволило получить по-
лезный питательный продукт с приятным необычным вкусом и ароматом. Рецептуры пастилы разработаны с ис-
пользованием морских водорослей, овощей, фруктов и ягод. Основными ингредиентами пастилы являются ла-
минария японская, морковь, тыква, курага и черная смородина. Применен ступенчатый режим сушки пастилы: 
при температуре 46 °С – 5 ч, затем при 58 °С – 5 ч, далее при 35 °С – 3 ч. Проведены исследования общего хими-
ческого состава готовой продукции, установлено содержание белка 1,35–2,5 %, липидов 0,24–0,4 %, углеводов 
50–74 %, минеральных веществ 1,7–3,0 %, воды 15,0–25 %. Энергетическая ценность пастилы 201,4–285,9 кКал. 
Проведена органолептическая оценка, которая показала, что пастила с морскими водорослями имеет прият-
ный ягодно-фруктовый вкус с легким привкусом ламинарии. Обоснован срок годности пастилы, упакованной 
в полимерные пакеты: при температуре 18 °С, влажности 75–80 % срок годности составляет 6 месяцев. Про-
дукция прошла оценку по микробиологическим показателям, содержанию тяжелых металлов, пестицидов  
и других химических примесей и признана соответствующей требованиям и нормам действующих техниче-
ских регламентов. 

                                                 
© Dementieva N. V., Boytsova T. M., 2025 
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Introduction 

A healthy and balanced diet is a key factor in sup-

porting the normal functioning of the human body and 

maintaining both physical and psychological well-

being. The consumption of natural foods enriched with 

beneficial nutrients helps preserve health, maintain 

productivity, and enhance the body’s resistance to in-

fectious diseases [1-3]. 

However, the modern food industry produces a large 

number of products with high levels of fat, simple car-

bohydrates, salt, preservatives, and various chemical 

food additives. Regular consumption of such products 

leads to metabolic disorders, resulting in excess body 

weight, elevated cholesterol levels, and impaired intes-

tinal function. Therefore, it is essential to develop food 

products that contain only natural nutrients and are 

enriched with biologically active substances and die-

tary fiber. 

A wide range of beneficial substances is found  

in plant-based raw materials – fruits, vegetables, and 

berries [4, 5]. 

Along with terrestrial plant materials, marine algae 

serve as a valuable source of physiologically important 

substances. Seaweed is rich in alginic acids, dietary 

fiber, and other beneficial compounds. Its inclusion in 

the human diet promotes detoxification and helps 

regulate the balance of beneficial intestinal microflora. 

For example, kelp contains a high amount of fuco-

xanthin, which plays an important role in regulating 

blood sugar levels, thereby helping to prevent the de-

velopment of diabetes. The large amount of dietary fiber 

in kelp also helps prevent overeating, allowing one to 

feel full for an extended period due to the nutritional 

saturation of the body with essential substances [6-8]. 

Pastila is a confectionery product made from finely 

ground fruits and berries with added sugar [9, 10]. The 

incorporation of seaweed during its production enhances 

the nutritional and functional value of the final product. 

 

Objects and methods of research 
The objects of the study were samples of pastila 

made with seaweed. The following ingredients were 

used in accordance with relevant ISS standards: Frozen 

seaweed (ISS 31583-2012); Fresh carrots (ISS 32366-

2013); Fresh pumpkin (ISS 7975-2013); Dried apricots 

(ISS 32896-2014); Frozen black currants (ISS R 51074-

2003); Berry jam (ISS 34113-2017); Granulated sugar 

(ISS 33222-2015); Agar-agar (ISS 16280-2002); Sesame 

seeds (ISS 12095-76); Coconut flakes (ISS 51074-2003). 

Protein and mineral content were determined accord-

ing to ISS 7636-85. Lipids were assessed by express 

method in accordance with ISS 28829-86. Moisture con-

tent was measured using an ML-50 moisture analyzer. 

Drying of pastila was carried out using a Tabai 

PERFECT OVEN – ORIGINAL PV-110 convection 

dryer. 

Microbiological indicators were determined in ac-

cordance with ISS ISO 7218-2015. 

Organoleptic evaluation was performed using a pro-

filing method. For constructing the profile diagrams,  

a developed scoring scale was used, presented in Table 1. 

Table 1 

Scoring scale for organoleptic evaluation of seaweed pastila quality 

Quality indicators Description Points 

Appearance 

Rectangular, triangular, or oval plates without chips, 1.0-1.5 mm thick  5 

Same shape, no chips, 1.6-2.0 mm thick 4 

Same shape, no chips, 2.5-3.0 mm thick 3 

Same shape, minor edge chips, 2.5-3.0 mm thick 2 

Same shape, surface chipping, 2.5-3.0 mm thick 1 

Texture 

Jelly-like, moderately firm 5 

Jelly-like, firm 4 

Jelly-like, very firm 3 

Jelly-like, very firm, hard 2 

Jelly-like, very firm, very hard 1 

Color 

Dark orange or burgundy with kelp inclusions 5 

Dark orange or dark burgundy with kelp 4 

Brown with kelp 3 

Dark brown with kelp 2 

Dark brown with grayish tint 1 
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Ending of Table 1 

Quality indicators Description Points 

Aroma 

Dried fruits or berries 5 

Same, with a hint of kelp 4 

Same, with pronounced kelp 3 

Faint aroma of fruits and kelp 2 

Weak aroma, stale odor 1 

Taste 

Moderately sweet, fruity or dried fruit taste 5 

Same, with slight kelp aftertaste 4 

Same, with pronounced kelp 3 

Faint aroma of fruits and kelp 2 

Weak aroma, stale odor 1 

 

The content of toxic elements was determined ac-

cording to ISS 33824-2016, ISS 30538-97. The con-

tent of pesticides according to ISS 32689.1-2014. 

 

Results and discussion 

As a result of previous research, formulations of 

pastila with added seaweed were developed. The main 

components included Japanese kelp, carrots, pumpkin, 

currants, honeysuckle jam, dried apricots, agar-agar, 

and sugar. 

Seaweed was first thawed and thoroughly rinsed in 

water. Then, a 2 : 1 ratio of water to seaweed was add-

ed and heated until boiling. The water was drained, 

and new water acidified with citric acid was added. 

After boiling resumed, the kelp was cooked for an 

additional 15 minutes. 

Vegetables (carrots, pumpkin) were peeled, 

chopped, and boiled. After cooling, they were finely 

ground. Dried apricots were softened by soaking in hot 

water (70-80 °C) for 15-20 minutes. 

The prepared raw materials were mixed with sugar, 

agar-agar solution was added, and the mixture was 

cooked for 30-40 minutes. It was then cooled to  

50-55 °C, spread in a 0.5 mm thick layer on trays, and 

dried using a stepwise regime: Phase 1-46 °C for 5 hours; 

Phase 2-58 °C for 5 hours; Phase 3-35 °C for 3 hours. 

After drying, the pastila was dusted with sesame seeds 

or coconut flakes, sliced into portions, and packaged. 

Pastila with seaweed was made according to the 

developed recipes (Table 2). 

Table 2 

Formulations of pastila with seaweed  

Component 
Main ingredients, kg per 100 kg of finished product 

Recipe 1 Recipe 2 Recipe 3 Recipe 4 Recipe 5 

Seaweed (kelp) 

21.0 

28.0 36.0 36.0 26.0 

Carrot 16.4 – 17.0 14.5 

Pumpkin – 15.5 – 26.0 

Dried apricots 13.6 15.4 16.5 18.0 

Black currant 
– 

12.2 
– – 

– 

Honeysuckle jam – 13.5 

 Auxiliary ingredients 

Sugar 21.4 26.0 30.0 27.0 – 

Agar-agar 1.5 

Sesame seeds – 0.5 – 0.5 – 

Coconut flakes 0.5 – 0.5 – 0.5 

 

The technological scheme for the production of pas- tilles with seaweed is shown in Fig. 1. 
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Fig. 1. Technological scheme for the production of pastila with seaweed 

 

C
ar

ro
ts

, 

p
u

m
p
k

in
 

B
er

ri
es

 

D
ri

ed
 

ap
ri

co
ts

 

Preparation of auxiliary materials 
Receiving raw materials 

Defrosting 

Washing 

Cooking 

Cooling 

Recipe set 

Mixing the components 

Fine grinding 

Cooking 

Cooling 

Drying 

Cutting into portions 

Packaging 

Packaging 

Marking 

Storage 

Adding agar 

Sprinkle with sesame 

seeds and coconut flakes 

Cooking 

Cooling 

Soak in water  

at 70-80 ºС  

for 15-20 min W
as

h
in

g
 



Vestnik of Astrakhan State Technical University. Series: Fishing industry. 2025. N. 3 

ISSN 2073-5529 (Print), ISSN 2309-978X (Online) 

Technological processes, machines and apparatus for processing aquatic bioresources 

 

 

 

103 

D
em

en
tiev

a N
. V

., B
o

y
tso

v
a T

. M
. T

ech
n
o

lo
g

y
 an

d
 q

u
ality

 o
f p

astila w
ith

 seaw
eed

 

The chemical composition and caloric content of the 

finished products were determined. Depending on the reci-

pe, the pastila contained 1.31-2.3% protein, 0.29-0.48% 

lipids, 50.2-73.65% carbohydrates, 1.7-3.0% mine- 

rals, 15.03-24.92% water. The energy value was 

201.4-285.9 kcal (Table 3). 

Table 3 

Chemical composition and energy value of pastila with seaweed 

Recipe Protein, % Lipids, % Carbohydrates, % Moisture, % Minerals, % 
Energy, 

kcal/100g 

1 1.55 0.35 59.80 21.89 2.3 232.7 

2 1.31 0.41 67.14 17.03 2.5 260.5 

3 1.35 0.29 73.85 15.03 2.7 285.9 

4 1.46 0.33 64.50 18.50 3.0 249.0 

5 2.30 0.48 50.20 24.92 1.7 201.4 

 

Sensory evaluation showed that the seaweed pastila 

had a berry-fruit taste with a light kelp aftertaste. Reci- 

pe 2 demonstrated the best organoleptic characteristics 

due to its rich berry flavor and aroma, slightly accented 

by kelp, compared to other formulations (Table 4). 

Table 4  

Organoleptic quality indicators of pastila with seaweed 

Recipe Color Taste Aroma Texture 

1 Dark orange 
Moderately sweet with 

dried apricot flavor 
Dried fruit aroma Jelly-like, moderately 

firm 
2 Dark burgundy Sweet, berry-like Bright berry aroma 

3 Yellowish green 
Sweet with pronounced 

kelp aftertaste 
Dried fruit aroma Firm, jelly-like 

4 
Brown with dark green 

inclusions 

Sweet with light kelp and 

carrot aftertaste 
Mild berry aroma Jelly-like, firm 

5 Burgundy Sweet with slight tartness Berry aroma 
Jelly-like, moderately 

firm 

 

The pastila was packaged in polymer bags and 

stored at 18 °C and 75-80% relative humidity for  

6 months. Microbiological monitoring was conducted 

monthly. During the entire shelf life, the total microbi-

al count (QMAFAnM) remained within acceptable 

limits (not exceeding 1.0 × 10³ CFU/g), ranging from 

2.5 × 10¹ to 1.8 × 10² CFU/g. Tests for coliform bacte-

ria (BGKP), yeast, and mold were negative (Table 5). 

Table 5 

Microbiological indicators of pastila with seaweed 

Indicator Acceptable limit Measured values 

Total mesophilic aerobic and facultative-anaerobic  

microorganisms (QMAFAnM), CFU/g 
≤ 1 × 10³ 2.5 × 10¹ to 1.8 × 10² 

Coliform bacteria (BGKP), per 0.1 g Not allowed 

Not detected Mold, CFU/g ≤ 100 

Yeast, CFU/g ≤ 50 

 

The results of the organoleptic properties of the 

pastila with seaweed showed that immediately after 

preparation it had a jelly-like, dense to moderately 

dense consistency. The color of the pastila varied from 

dark orange to brown with a greenish tint. The prod-

ucts had a pleasant smell of dried fruits or berries, with 

the aroma of the added components and a pleasant 

sweet taste, with a slight flavor of kelp and other add-

ed components. The pastila prepared according to rec-

ipe 2 received the highest score. Of the developed 

pastila recipes, after conducting a point assessment  

of the organoleptic quality indicators, it is possible  

to conduct a prolongation in descending order: reci- 

pe 2, 4, 5, 1, 3. 
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Fig. 2. Profilograms of changes in organoleptic quality indicators  

of pastilles with seaweed depending on the shelf life: 

a – recipe 1; b – recipe 2; c – recipe 3; d – recipe 4; e – recipe 5 

 

After 3 months of storage, a slight intensification 

of kelp aroma was observed in Recipes 1, 4, and 5. In 

Recipe 3, more significant changes were noted – dark-

ening of the surface and increased sweetness. After  

6 months, some samples developed a stronger sweet 

taste and a diminished aroma, but overall organoleptic 

properties remained satisfactory. 

Toxicological testing confirmed that all contami-

nant levels remained within permissible limits 

throughout the shelf life  
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Table 6  

Safety indicators of pastila with seaweed, mg/kg 

Indicator Permissible limit Measured value 

Toxic elements 

Lead 

Arsenic 

Cadmium 

Mercury 

≤ 1.0 0.16 ± 0.05 

≤ 1.0 0.014 ± 0.01 

≤ 0.1 
Not detected 

≤ 0.01 

Pesticides 

Hexachlorocyclohexane (α, β, γ isomers) ≤ 0.2 
Not detected 

DDT and metabolites ≤ 0.4 

Mycotoxins 

Aflatoxin B ≤ 0.005 Not detected 

 

The shelf life of pastila packaged in polymer bags 

has been established: at a temperature of 18 ℃ and 

humidity of 75-80% – 6 months. 

 

Conclusions 

Thus, formulations of pastila incorporating sea-

weed, vegetables, fruits, and berries have been devel-

oped. A stepwise drying regime was applied: Phase 1 – 

46 °C for 5 hours; Phase 2 – 58 °C  or 5  hours;  Phase 

3 – 35 °C for 3 hours. 

The shelf life of pastila in polymer packaging was 

determined to be 6 months under storage conditions of 

18 °C and 75-80% relative humidity. 

Organoleptic characteristics, nutritional and energy 

values, and safety indicators were assessed. The results 

confirm that the quality of the product complies with 

the requirements established by the current technical 

regulations for this type of confectionery. 
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