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ENZYMES IMPROVE THE COLOR AND CLARITY OF FRUITSBY EXTRACTING
NATURAL JUICES

Saydaxmatova Mavluda Tolibjon qizi
Tashkent Institute of Chemical Technology,
Majoring in Food safety

Abstract: Today, the use of enzymes for juicing is most commonly used.
Fermentative process has been found to have several advantages over mechanical-
thermal grinding of several fruit pulps. Enzymes are an integral part of modern fruit
juice production and are well suited for process optimization. Their main objectives are:
to increase the extraction of juice from raw materials, to improve the efficiency of
processing (pressing, solidification or removal) and to create a clear and visible final
product. This article discusses improving the color and clarity of fruits by using enzymes
to extract their natural juices.

Key words. Juice production by enzymes, accuracy, enzymatic concentration, juice
extraction, juice production, pectinase.

AHHOTanus: Ce2odHs yauje 8ce2o ucno/b3yrom epmeHmsl 015 NPU20MO8/aeHUS
coka. bbviio o6HapyxceHo, ymo pepMeHMamueHbslll npoyecc umeem HeCKO/bKO
npeumyujecme neped MeXAHUYECKUM U MepMUYEeCKUM U3MEeNbYEHUEM HEKOMOopbIX
@dpykmossix nysaon. PepmeHmbl S6A9KHMCSI HEOMBEMAEMOU YACMBH COBPEMEHHO20
npouzgodcmea pyKkmosbiX COKO8 U XOpowlo nodxodsim 058 onmumu3ayuu npoyecca.
HUXx ocHosHble yeau: yseauvumMb U38/€4YeHUe COKA U3  Cbipbs, NOBbICUMb
aggpekmusHocmv obpabomku (omicuma, 3ameepdesaHusi uau ydasneHus) u cozdamo
yucmolll U 8UJUMbIU KOHEYHbIU npodykm. B amoii cmamve obcyxcdaemcs yayvuieHue
ysema u npospavyHocmu @dpykmos C Nnomowbio PepMeHmo8 0/5 U3esae4YeHUs UX
HaMypa/bHbIX COKO8.

KioueBbie CJIOBA. IlosyueHue coka ¢pepmenmamu, Mo4YHOCMb,
¢epmenmamusHasi KOHYeHmMpayus, IKCMpakyusi COKd, 8b1x00 COKA, NEKMUHA3dA.

INTRODUCTION

Extraction of juice can be done by various mechanical processes, which can be
achieved by diffusion extraction, decanter centrifuge, screw type juicer, fruit pulper
and various types of presses. Enzymatic treatment prior to mechanical extraction
significantly improves juice recovery compared to other extraction processes.
Enzymatic hydrolysis of cell walls increases extraction yield, reduces sugar, soluble
solids content and galacturonic acid and titratable acidity of products. Enzymatic
degradation of biomaterial depends on the type of enzyme, incubation time, incubation
temperature, enzyme concentration, agitation, pH, and the use of different enzyme
combinations. From the technical literature we can conclude that the use of enzymes,
i.e. cellulases, pectinases, amylases and combinations of these enzymes can produce
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good juice with high quality of fruit juice. Pectinase enzyme can give maximum juice
yield, which is 92.4% at 360 min incubation time, 37°C incubation temperature and 5
mg/100 g enzyme concentration. The combination of two enzymes, namely pectin
methyl esterase (PME) and polygalacturonase (PG) can produce a maximum yield of
96.8% for plum at 120 min incubation time, 50 °C incubation temperature and 0.05
mg/100 g enzyme concentration. This article discusses the use of enzymes in fruit
juice production to improve the enzyme's effect on juice recovery, clarity, and
biochemical properties of fruit juices.

LITERATURE ANALYSIS AND METHODOLOGY

Drinks from natural plant materials (vegetables, fruits, berries, grains) play a role
in the modern man's diet. It depends primarily on the nutritional and physiological
value of this product. Drinks made from vegetable raw materials are additional
sources of carbohydrates, organic acids, minerals, vitamins and other biologically
active components. In general, a drink made from natural raw materials is a complex
multicomponent polydisperse system in a certain balance. A significant part of the
substances that determine the specific properties of the drink (for example, taste,
transparency) are in the colloidal state. During storage under the influence of various
factors, the physico-chemical balance of the colloidal system of the drink is disturbed
and turbidity appears in it.

Technological methods, including the use of auxiliary materials aimed at
removing excess amounts of potential turbidity components, can improve clarification
processes and increase the shelf life of beverages. Processing of raw materials, semi-
finished products and finished products with various stabilizers is one of the urgent
directions for solving the problem of increasing the stability of drinks. In this article, a
stabilizing agent is understood as an agent used in the processing of raw materials,
semi-finished products or finished products, which helps to eliminate the causes of
turbidity in beverages and to reduce the concentration of the main turbidity agents
and their complexes and, as a result, obtain a balanced colloidal system of the
beverage.

RESULTS

Colloidal substances that cause clouding of juices include pectin, starch,
polyphenol compounds, proteins, and others. Pectin substances, which act as a
protective colloid for suspended particles, delay their sedimentation and increase the
viscosity of juices. Therefore, it is necessary to use pectolytic enzymes that have a
depolymerizing effect on pectin in the enzymatic clarification of juices; Amylolytic
enzymes are used to break down starch.

To clarify juices, pectolytic enzymes are used as independent clarifying agents or

in a mixture with other types of enzymes or clarifying agents.

Juice purification with enzymes can be done batchwise or continuously. The batch
method still dominates the juice industry. At the same time, a certain amount of
pectolytic enzyme preparation is added to the juice in the form of a 5-10%
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concentration suspension. The amount of drug added depends on the pectin content of
the juice, pH value and temperature. However, the maximum dose should not exceed
the maximum allowed by health authorities. The permissible amount of added
pectolytic drug in Russia is not more than 0.03% by weight of the juice.

CONCLUSION

Fixed doses of drugs are added to the juice, observing a certain sequence. In order
to accelerate and enhance the effect of detection, it is recommended to observe the
optimal conditions for the effect of drugs: temperature 40-50 ° C, pH 3.7-4.0.

Thorough mixing of the drug with juice is of great importance for the successful
effect of enzyme drugs. For this, the suspension of the drug is dosed directly into the
juice flow, and then additional mixing is carried out using a mixer or a rotary pump. At
the same time, the circulation pump should be large enough to ensure that all the juice
in the fermenter is circulated two to three times during the cleaning period.

If the sample showed the presence of pectin and starch in the juice, then
pectolytic and amylolytic enzymes should be used during clarification. Preparations of
both enzymes can be introduced into the juice at the same time, because the conditions
of their action are approximately the same.

The presence of starch is typical for juices from summer apple varieties and juices
from unripe fruits. During heat treatment, a significant part of the starch is gelatinized
and enters the solution. This colloidal dissolved starch is difficult to break down by
enzymes, remains in suspension for a long time, and can cause turbidity of the juice
during storage. At the same time, it should be remembered that amylopectin, which
has gone into solution, does not form any color with iodine, so it is not always possible
to control the complete decomposition of starch with the iodine test.
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