u] =,

Iicem cynunnuil — naudinvw nony-
AApHUE ma uinnuil npodyxm mnepepoo-
Ku 3 5210 cynuui, mexwnonozis eupooHu-
ymea sK020 nepeddauUac SUKOPUCMAHHA
nexmun06020 po3uuny 3a0as Qopmyean-
HA Heo6xionol Opaznenodionoi koncucmen-
uii, wo, 6 c6010 uepezy, CYnpPoeoONHcYeEm-
ca 30invuennam eupooHuvux eumpam i
ympyonennam npouecy eupooHuumaed.
s eupimenns npoodiemu 3anpononoeamno
Mexnon02i10 6upodHUYMEa dxcemy CyHu-
HO020 13 51210 cynuyi cadoeoi, i3 3aminoro
PO3UUHY nexmuny Ha niope A0aYuUHe 8 Kilb-
xocmi 1, 2, 3, 5, 10, 15, 20, 25, 30, 35, 40 %
610 Macu s2i0 3 HACMYNHUM YBAPIOBAHHAM
00 6MiCMY CYXUX POIUUHHUX PEUOBUH He
Mmenwe 62 %, pacyeanusam y ckasny mapy
Micmixicmio 250 cm3, eepmemusauieto, cme-
punizyeannam ma 3bepizannam 3a mem-
nepamypu 20+1 °C. Iloemopnicmv docii-
0y mpuxpamna. [ycemu 00caioxceno Ha
8MICM CYXUX POUUHHUX PeUOBUH, UYKPIE,
op2anitHuUX Kucaom, ackopoinoeoi xucJao-
mu. Opeanonenmuuni noKazHuxu sAKOCMi
0xcemy oyintosanu 3a 5-0an06010 wKaL01.
Pesynvmamu npoananizoeano 3a 00nomo-
2010 kpumepiro Totoxu na pieni 3navumocmi
5% (p<0.05).

Bcmanosaeno, wo 3a émicmom cyxux
POUUHHUX Peuo6un Odcemu 6i0noeida-
omo eumozam JJCTY 4900, macosa uwacm-
Ka axux mae Oymu mne nusicuoro 62 %,
uyx-pis — 56,2-57,2 %, mumpoeanux xuc-
aom - 0,6-0,8 %, ackop6inoeoi xucao-
mu — 30,0 do 38,7 m2/100 2 3a ii 36epexnce-
Hocmi na pieni 47,7-55,5 %. locaioxcenns
Op2anONeNMUUHUX NOKA3HUKIE AKOCMI
noxasanu, wo 000a6aHHs nope A6aY1H020
6 po3mipi 20 % i eume npu3eoouno 00 nio-
BUWEHHA OUIHKU KOHCUCMEHUTT 0dCeMYy, U0
3YMO06J1eH0 YMmBOpeHHAM HeobXioHoT Opaz-
nenodionoi xoucucmenuii. Oonax oooa-
eanns niope nowad 25 % 3ymoeniosano
3HUJICEHHS 3A2abHOL OUIHKU 34 PAXYHOK
nozipuenns 306HiuUHb020 6U2NA0Y 0J4ceMmie.
Zosedeno, wo 011 ompumanis onmumMaib-
HUX O0paznenodioHuUx XxXapaxmepucmux
Odicemy cynuunozo caid dodasamu 25 %
niope A61yu1no20

Kmouosi caosa: sieodu cynuui, mex-
HOJI02is1 6UPOOHUUMEA, 0HceM CYHUUHUIL,
niope a0yune, opzanoienmuuHa OuiHKa
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1. Introduction

processing, harmonious taste and attractive, pronounced aro-

Garden strawberry is the most widespread berry culture in
the world due to the high economic efficiency of cultivation and

ma with fruit, floral, herbal, sweet or caramel notes. The aroma
of strawberries is formed under the influence of a significant
number of volatile compounds, mainly, complex esters (from 25



to 90 % of the total amount of volatile compounds), aldehydes
and furanons, the share of which can reach up to 50 % [1, 2].

Harmonious taste of strawberry berries is provided by
the combination of sugars, the weight fraction of which in
berries is 5.3—9 %, which are represented by glucose, fruc-
tose and sucrose [3] and organic acids (up to 1.3 %), with
citric and malic acids [4, 5] dominating among them with a
significant prevalence of citric acid.

Strawberries have high antioxidant capacity thanks to a
significant content of ascorbic acid (up to 104.5 mg/100 g),
the biological role of which is to protect the body from oxi-
dative stress [6].

A significant antioxidant potential of garden strawber-
ries is also due to the significant proportion of phenolic com-
pounds, in particular, anthocyans, flavonoids and phenolic
acids [7], the amount of which, according to different data,
ranges from 159 to 289 mg/100 g. In paper [8], it was estab-
lished that in the anthocyan complex of strawberry, there
prevails pelargonidine 3-glucoside, which accounts for up
to 90 % of the total amount. Due to the existence of ellagic
acid, the content of which is up to 51 % of the total number
of phenolic compounds, strawberry has a potential chemo-
prophylactic, anti-inflammatory and antibacterial effect [9].

Strawberries are consumed fresh and used for the pro-
duction of compotes, jams, juices, puree and other kinds
of products, with the significant preserved antioxidant
ability [3, 10, 11].

Strawberry jam is the most popular product of strawber-
ry processing, thanks to the attractive red color and high
organoleptic properties. The strawberries of such varieties
as Korona, Honeoye, Polka [12], Jonsok, and Senga Sengana
are recommended to be used for high quality jam [13].

Paper [14] contains the results of research into straw-
berry jam. It was shown that strawberry jams are a valuable
source of biologically active substances with a significant an-
tioxidant potential due to high preservation of phenolic com-
pounds [15]: at the level of 90.7-92.4 % of their content in
fresh berries. [16]. It was proven [9] that during processing
and storage of strawberry jam the content of ellagic acid in
it increases significantly due to the release of hexahydroxy-
diphenyl acid from elagitanins, which turns into ellagic acid.

One of the main characteristics of jam is the formation of
viscous jelly-like consistency resulting from the interaction
of sugar with pectin in the presence of significant quantities
of fibers and all components of cell walls [17].

The high capability to change consistency at almost every
stage of processing is considered [18] one of the main problems
of processing strawberries, the nature of the change of which
is significantly influenced by the stage of maturity, method
and degree of mechanical treatment of berries. Microscopic
studies of fruit parts from strawberry jam showed the integri-
ty of the only epidermal and vascular tissues during thermal
treatment of jam, whereas, parenchyma and the hypodermal
cells are plasmolized and their cell walls are ruined.

The traditional production technology of strawberry jam
implies boiling fresh or frozen strawberries with sugar syrup
or dry sugar with the addition of pectin solution [19, 20].

2. Literature review and problem statement

Pectin is the main factor determining consistency of
jam [21]. However, there remained unsolved issues associat-

ed with the possibility of replacing the pectin solution with
more affordable fruit and berry raw materials, which ensures
the formation of viscous jelly-like consistency.

The use of pectin solution in the production of jams pre-
determines objective difficulties, associated with the growth
of energy and material production costs, accompanied by
an increase in the cost of the product. This complicates the
organization of jam production due to the need for addition-
al process of preparation of the pectin solution by mixing
pectin with sugar or powdered sugar and dissolving in water
to obtain a homogeneous mass. It should be noted that in
order to achieve jelly-forming conditions, when adding type
A pectin or imported citric pectin, the optimum pH zone
is 3.0-3.3, however, pH of strawberries fluctuates within
3.2-3.5, which leads to the additional application of citric
or wine acid. In papers [21, 22], it was established that an
increase in the pectin concentration causes negative changes
in the color intensity of jams.

The data obtained in paper [23] indicate darkening of
strawberry jam coloration when adding food fibers of peach.
An increase in the amount of dietary fiber led to deteriora-
tion of product coloration.

An alternative method [24] for the grapefruit jam pro-
duction is to add bamboo fiber along with pectin to improve
the consistency of jams, however, this method involves using
the components that are difficult to obtain in the processing
industry of Ukraine.

Paper [25] contains the findings of the research into
the quality of pomegranate jam with the substitution of
commercial pectin with other jelly-forming agents, such
as powder from the pomegranate skin, pectin and fibers of
pomegranate skins. However, the authors underline the de-
terioration of sweetness, color and consistency of finished
jams.

The option of solving the problem may be the use of food
additives. This approach is used in [26], where it was pro-
posed to use xanthane gum and inulin as thickeners in the
production of strawberry jam. However, the specified tech-
nology does not solve the problem of complete replacement of
pectin solution in the production of jams. The authors proved
the possibility of replacement of only 25 % of the formulation
amount of pectin without significant changes in the organo-
leptic properties of the product.

The known way of overcoming the problem in the
production of strawberry jam is the replacement of the
pectin solution with gelling juice from apples, quince or
gooseberry with a high content of pectin. However, this
leads to additional power consumption due to an increase
in duration of jam boiling to obtain the required jelly-like
consistency and complication of the manufacturing pro-
cess [19].

All this makes it possible to argue that it is appropriate to
conduct research dedicated to the improvement of the pro-
duction technologies of strawberry jam without using pectin
or other food additives. In order to solve the problem in the
production of strawberry jam, we proposed to use apple pu-
ree. The fact that apples as raw materials for the industrial
production of puree are cheap and easily available makes it
appropriate to replace pectin, which is not produced in the
country. In addition, the use of apple puree in the production
of strawberry jam will promote the development of domestic
producers of fruit and berry puree and expansion of the
range of jams.



3. The aim and objectives of the study

The aim of this study was to improve the technology
of strawberry jam by adding apple puree to obtain viscous
jelly-like consistency.

To accomplish the aim, the following tasks have been set:

— to study the quality indicators of the developed vari-
ants of strawberry jam and to evaluate their conformity with
DSTU 4900 “Jams. Technical conditions”;

—to identify the specific features of the formation of
organoleptic quality indicators of strawberry jam at various
proportion of apple puree;

— to establish the proportion of apple puree, which is nec-
essary for the formation of viscous jelly-like consistency of
strawberry jam taking into consideration the requirements
of DSTU 4900 “Jams. Technical conditions”.

4. Materials and methods to study the

5—10 minutes before the end of boiling. Jam was boiled at resid-
ual pressure in the working chamber of 35—48 kPa and at steam
pressure of 202-253 kPa until the content of dry soluble sub-
stances is not less than 62 % and packaged at the temperature of
70+2 °C in glass containers with the capacity of 250 cm?, sealed
(Pyacuum=47—-54 kPa), the tightness was checked (critical pres-
sure of 0.01—0.02 MPa), sterilized and cooled at the mode of

30 10 10 5
98°C 75°C 45°C 20°C

-5(air) . The experiment was re-

peated thrice.

Apple puree was produced during harvesting of apples
and stored to use in the production of jam. The apples were
sorted, washed at water pressure of 0.2—0.3 MPa, inspected,
crushed, blanched by steam for 3—5 minutes, pulped through
a sieve with the diameter of holes of 1.5-2.0 mm, and then
through a sieve with the diameter of 0.8 mm, puree was
packaged in containers, sterilized and stored.

Strawberry
influence of apple puree on the physical- Transportation
chemical and organoleptic properties of
strawberry jam Accepting

4. 1. Preparation of jam Storage

The studies were conducted in 2014— Preparation of sugar
2015 at the Department of Storage and Sugar Sorting —— >  Waste disposal
Processing of Fruits and Vegetables of Sifting
Uman National University of Horticulture, % Washing
Uman, Ukraine. Completely ripe berries Magnet catching
of the strawberry of Ducat variety were Clearing — >  Waste disposal
collected and transported to the laboratory Dosing Preparation of

not later than one hour after harvesting.
Before jam preparation, berries were stored
in a refrigerator for 1-2 hours at the tem-
perature of 0+1 °C and relative humidity
of 96+1 %.

Sterilized strawberry jam (“control”

Production of apple

variant) was produced under laboratory

conditions according to the technological EH%V
schem(?, which }ncluded. the technologlcal Translp'lortati on
operations: sorting berries, washing, clear-

ing of stems and sepals, and inspection. Af- Accepting
ter that prepared raw materials were mixed

with dry sugar and boiled. 5-10 minutes Storage
before the end of boiling, the pectin solu-

tion of the concentration of 0.3 % of the Sorting
product weight was added and boiled until

the content of dry matter in the finished Washing
product is not less than 62 %.

The experimental variants of jam were Inspection
produced according to the developed tech- .
nological scheme (Fig. 1), which included Crushing
replacing the pectin solution with apple )
puree in the amount of 1, 2, 3, 5, 10, 15, 20, Blanching
25,30, 35 and 40 % of the weight of berries. Y.

Wiping

Technological operations in preparation
of strawberries and sugar are similar to those
of the traditional scheme: sorting berries for
the purpose of removal of the samples dam-
aged and affected by pests and diseases, wash-
ing at water pressure of 0.1-0.15 MPa, clear-
ing from stems and sepals, and inspection.
The prepared strawberries were mixed with
dry sugar and boiled. Apple puree was added

Dosing

Sterilization in flow

Aceptic packaging

containers:
Inspection Sorting
Mixing Washing
—> Boiling Scalding
Heating Inspection
Packaging
Sealing <+<—— Preparation of lids

Sealing control
Sterilization and cooling
Washing and drying of containers
Labeling
Packing in thermofilm

Storage

Fig. 1. Developed technological scheme of production of cans “Sterilized

strawberry jam”



4. 2. Methods for determining the quality indicators
of jam

The content of dry soluble substances was determined
in finished jams by the electronic refractometer of the Pal-1
type (Japan), the contect of sugars — by the spectrophoto-
metric method [27, 28], of titrated acids — by titration of
alkali [28], of ascorbic acid — by the Tilmans method [29].

Organoleptic quality indicators of strawberry jam, such
as appearance, consistency, color, taste and smell and the
general estimate were determined by 10 tasters by the
5-point scale, where 5 points mean the excellent quality.

Statistical analysis was performed
using program StatSoft STATISTI-

In order to reduce production costs in manufacturing
strawberry jam, we developed formulations with the replace-
ment of strawberries with apple puree by 1, 3, 5, 10, 15, 20, 25,
30, 35 and 40 %, which made it possible to study the effect of all
possible concentrations of apple puree. The increase in the frac-
tion of apple puree in the jams by over 40 % will cause the need
to change the product name to “Strawberry and apple jam”.

To establish the rational dosage of apple puree, taking into
consideration the requirements of DSTU 4900 “Jams. Techni-
cal conditions”, we studied the basic indicators of the chemical
composition of research samples of strawberry jam, which was
proved by the methods of dispersive analysis (Fig. 2).

CA 6.1.478 Russian, Enterprise Single 64,0 57,6
User (2007). 63,8 57,5
=636 2;;‘
[
5. Results of research into % 63,4 R g;?
strawberry jam 7 632 > 570
& 63,0 g
o & 56,9
5. 1. Chemical composition of g 62,8 % 56,8
strawberry jam 2 62,6 56,7
The results of determining the main E 62,4 56,6
indicators of chemical composition 62,2 ggi
of raw materials and of semi-finished 62.0 563
products for the production of straw- 701 3 510152025303540 70 13 510152025303540
berry jam are presented in Table 1. Fraction of apple puree, % Fraction of apple puree, %
It should be noted that strawberries o b
berries accumulated 7.7 % less dry solu-
ble substances, 5.1 % less sugars in com- 0,90 40
parison with apples, during the research 39
period, on average according to the least 0.85 o 38
significant difference (HIPy5) between 0,80 g 37
the variants of the experiment at the 5 % i 0.75 En 36
probability level. However, the content & 5 35
of organic substances in them was by % 0,70 '?g 34
0.5 % higher and they had significant g 065 2 33
vitamin value due to the content of & 5 1
ascorbic acid that was 4 times higher. 0,60 :ﬂ"’) 3
The chemical composition of apple 0,55
puree differed from similar indicators of 0.50 ;g

apples due to the removal of non-edible 01
parts, skins and coarse fibers as a result
of pulping. In this case, we established
a decrease in weight fraction of dry sol-
uble substances by 0.6 %, of sugars — by
0.2 %, of organic acids — by 0.1 %, and
the loss of ascorbic acid amounted to
8.3 % from their content in fresh apples.

Table 1
Chemical composition of raw materials and semi-finished
products

i Weight fraction, % Content

Raw material of ascor-
and semi-fin- Cliril g organic bic acid
ished product | soluble sugars : )

1shed produc substances acids mg/100g

Strawberries | 10.1+0.18 | 8.9+0.20 | 1.0+0.02* 99.5+0.44

Apples 17.8+0.15 [14.0£0.11 [ 0.5+£0.01** | 24.0+0.17

Apple puree | 17.2£0.13 | 13.8+0.13 | 0.4+0.01** | 22.0+0.18

HIPys 0.7 0.6 0.1 0.6

Note: * — in terms of citric acid; * * —in terms of malic acid

3 510152025303540

Fraction of apple puree, %

c

01 3 510152025303540
Fraction of apple puree, %
d

Fig. 2. Results of dispersion analysis of dependence of chemical composition of
strawberry jam on the fraction of apple puree at reliability level of 0.95: a — dry
soluble substances; b — sugars; ¢ — titrated acids; d — ascorbic acid

Fig. 2 shows that the content of dry soluble substances in
the studied samples of strawberry jam varied insignificantly
and fluctuated within 62.3—-63.7 % due to jam boiling to the
level of dry soluble substances of not less than 62 %. The re-
sults are quite consistent with the requirements of the State
standard of Ukraine 4900 “Jams. Technical conditions”.

The weight fraction of sugars in the samples of jam was
56.2-57.2 % (Fig. 2, b). It is necessary to note the depen-
dence of the mass fraction of sugars in the research samples
of jam on the fraction of apple puree: an increase in the
amount of the latter led to an increase in sugar content. The
obtained result is explained by the higher weight fraction of
sugars in apple puree, compared with strawberries. The dis-



crepancy in the range from 0.1 % to 0.3 % of sugars between
the specified variants is not significant and is caused by boil-
ing with the non-essential difference in the content of dry sol-
uble substances in the product, but this amount was not lower
than 62 %, which meets the requirements of the standard.

Instead, we observed the opposite tendency regarding the
changeintheweightfraction of titrated acidsinjams (Fig.2,c),
the level of which ranged from 0.6 to 0.8 %. An increase in
the fraction of apple puree in the product led to a decrease
in acidity of the jam, because titrated acidity of apple puree
was significantly lower in comparison with strawberries. A
significant difference in the level of titrated acids in jams
was observed when adding the fraction of apple puree in the
amount of 15 % and higher. A divergence in the content of
titrated acids is less than 0.05 %, which is not significant for
the indicator given with

The studies revealed significant differences in organolep-
tic estimation of the research samples of jams, depending on
the formulation fraction of apple puree in the product. Thus,
the appearance of the research samples of jams, which were
made according to the developed technology, was evaluated
by the tasters at 3.7-4.92 points. The highest scores for
the jam appearance were obtained at the fraction of apple
puree of up to 25 % inclusive due to the gradual formation
of the jelly-like consistency (Fig. 3). However, exceeding
its amount by more than 25 % led to a decrease in score by
0.3-0.7 points due to the deterioration of the product col-
oration. In this case, the appearance of jam, manufactured
by traditional technology (control) was rated at 4.8 points,
while the score of the jam with 25 % of apple puree was by
0.12 points higher.
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Fig. 3. Organoleptic assessment of strawberry jam: a — appearance; b — consistency; ¢ — color;
d — taste and smell; e — total score, point



The consistency of the research samples of strawberry
jam scored 3.0—4.93 points, while the control variant scored
4.5 points (Fig. 3, b). It was established that the jam samples
with the use of apple puree in the amount of 20 % and more
had the score for consistency at the level of control and
substantially higher due to the formation of the necessary
jelly-like consistency.

The color of the studied jam samples was given
3.4-7.7 points by the tasters (Fig. 3, ¢). The color of the
strawberry jam with the addition of the fraction of apple pu-
ree at the level of 15-25 % was estimated as high. However,
there was a difference in the estimation of color of the devel-
oped variants of jam from the control, which was caused by
the presence of apple puree.

The taste and the smell of the studied samples of the
product scored 4.0-5.0 points (Fig. 3, d). The taste and
smell of the samples of strawberry jam made with the re-
placement of the fraction of strawberries with 15-30 % of
apple puree was estimated at the level of control and higher
and scored 4.8-5.0 points.

The total organoleptic score of the jam samples, pro-
duced by traditional and developed technologies substan-
tially depended on the fraction of apple puree in the product:
the increase in the fraction of the latter up to 25 % led to an
increase in the total organoleptic score (Fig. 3, e). Instead,
an increase in the fraction of puree over 25 % caused a de-
crease in the overall score of the jam due to the deterioration
in appearance. The highest overall score was received by
jams with 25 % of apple puree — 4.79 points, which is by
0.09 points higher that the control.

The correlations were found in the strawberry jam made

to form the necessary organoleptic quality indicators, is
from 25 to 28.3 %, in this case the requirements set for the
quality of the finished product are met by 88 %. Addition
of an apple puree in the amount of less than 25 and over
28.3 % does not meet the requirements that are set for the
model.
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Fig. 4. Correlation dependence of consistency and overall
score of strawberry jam of strawberry jam on the fraction of

according to the proposed technology, depending on the apple puree
fraction of apple puree (Table 2, Fig. 4).
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The obtained results indicate that the op-
timum amount of apple puree, which should
be added in the production of strawberry jam
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6. Discussion of results of research into the jam from
garden strawberries with the addition of apple puree

In order to solve the problem of the increase in power
and material production costs and complication of organi-
zation of manufacturing strawberry jam produced by the
traditional technology with the use of the pectin solution,
the possibility of replacing the latter with apple puree was
studied.

The main indicators of the chemical composition of raw
materials and semi-finished products for the production of
strawberry jam were established (Table. 1). Strawberry ac-
cumulated 10.1 % of dry soluble substances, 8.9 % of sugars,
1.0 % of organic acids, 99.5 mg/100 g of ascorbic acid. 17.8 %
of dry soluble substances, 14.0 % of sugars, 0.5 % of organic
acids and 24 mg/100 g of ascorbic acid were found in apples.
We established a decrease in the content of main indicators
of the chemical composition of apple puree as a result of
pulping through the removal of non-edible parts, skins and
coarse fibers.

The statistical analysis reliably revealed the positive
effect of using apple puree on the formation of the nec-
essary physical-chemical and organoleptic indicators of
the quality of strawberry jam taking into account the
requirements of DSTU 4900 “Jams. Technical condi-
tions” (Fig. 2). The content of dry soluble substances in
jams was found at the level of 62.3-63.7 %, of sugars —
56.2-57.2 %, of titrated acids — 0. 4—-0.5 %. In this case,
the preservation of ascorbic acid in finished products was
47.7-55.5 %.

According to DSTU 4900 “Jams. Technical conditions”,
the quality of jams was assessed by the following physi-
co-chemical indicators: weight fraction of dry soluble sub-
stances, the weight fraction of titrated acids (are normal-
ized not less than...), weight fraction: sorbic acid, of sulfur
anhydride (provided that they are added into the product),
weight fraction of mineral and vegetable impurities (are
normalized in the quantity of not more than...). This article
deals with the weight fraction of dry soluble substances and
titrated acids, which makes it possible to call these indica-
tors necessary.

Organoleptic indicators of the quality of canned
goods, including consistency, are evaluated according to
GOST 8756.1-79 “Canned food products. The methods for
determining the organoleptic indicators” involve subjective
evaluation by tasters using the senses organs and do not
imply the research into fluidity and viscosity of the system.
The indicators of fluidity and viscosity of the system are
not included in DSTU 4900 “Jams. Technical conditions”,
hence the interpretation of the better and worse results will
be complicated.

The research results shown in Fig. 3 indicate the possi-
bility of using apple puree to replace the pectin solution. It
was established that the research samples of the strawberry
jam produced according to the developed technology dif-
fered significantly, depending on the fraction of apple puree.
Thus, the addition of apple puree of up to 25 % inclusively
contributed to the increase in the score of the product ap-

pearance, and the excess of this amount, on the contrary, had
a negative influence.

The samples of jam with the fraction of apple puree of
20 % or more had a high score for consistency, whereas the
limit of the fraction of puree in the range from 15 to 25 %
resulted in a high score for color, taste and smell of the jam.

The overall organoleptic score of the jam quality grad-
ually increased until achieving 25 % puree fraction in the
product and its exceeding caused a decrease in the score.

The studies established that for the production of
strawberry jam according to the developed technology, it
is rational to add 25 % of apple puree, which contributes
to the formation of viscous jelly-like consistency of jams in
accordance with the requirements of DSTU 4900 “Jams.
Technical conditions” and increases the score of appear-
ance, taste and smell of the product to the level of control
and higher.

With the use of desirability function (Fig. 5), it was
proved reliably that thanks to the use of 25 % of apple puree
for the production of strawberry jam, the requirements of
DSTU 4900 “Jams. Technical conditions” are satisfied.

The advantage of this study is the possibility to produce
strawberry jam without the addition of the pectin solution,
jelling juice or thickeners. The obtained results can be used
in the production of jams from other types of fruits and ber-
ries. However, the fact that the choice of substitutes for the
pectin solution from the assortment of fruit and berry raw
materials grown in Ukraine is limited can be considered a
drawback.

Subsequent research will be aimed at finding new ratio-
nal variants for replacing the pectin solution in the produc-
tion of jams and at studying their impact on the quality of
the finished product.

7. Conclusions

1. The indicators of quality of the developed variants
of strawberry jam with addition of apple puree by their
physico-chemical indicators meet the requirements of
DSTU 4900 “Jams. Technical conditions”. The content
of dry soluble substances in finished jams is 62.0-64.0 %
at the permissible level of not less than 62 %. The
weight fraction of sugars was established at the level of
56.2-57.2 %, titrated acids — 0.4-0.5 % at the admissi-
ble level of not less than 0.2 %, preservation of ascorbic
acid — 47.7-55.5 %.

2. The introduction of 25 % of apple puree to the formula-
tion of strawberry jam contributes to the improvement of jam
appearance and to the formation of the necessary jelly-like
consistency. Exceeding its amount by more than 25 % leads
to deterioration in the coloration of the product. Addition
of 15-25 % of apple puree preserves color, taste and smell
inherent in strawberry jam.

3. To form viscous jelly-like consistency of strawber-
ry jam, taking into consideration the requirements of
DSTU 4900 “Jams. Technical conditions”, the fraction of ap-
ple puree is 25 % of the formulation amount of strawberries.
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