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Abstract.The article
persimmon pe
processing study was conducted on bread formulated with

ults of a study on the application of dried
ucts as an element of a zero-waste fruit

70 g of pe 0 g of wheat flour. The physicochemical properties
of the dou teristics of the bread, organoleptic indicators, and
functional valu / d. It was found that the addition of persimmon peel does
not impair crumb structure, preserves porosity, and increases the content of dietary fiber
and phenolic compounds by more than twofold. The results demonstrate the feasibility of
introducing zero-waste persimmon processing in breadmaking and expanding the range

of functional food products.
Keywords: persimmon, peel, zero-waste techno, aking, functional foods,
dried peel powder, rational use of raw materials.
AHHOTAaIUSA. B cmamve npedcmagienvl pe3yibma 1 NPUMEHEHUs]
HOPOWIKA CYUIEHOU — KOMCYPbl XYPMbl 8 XJ1eOONneKapHou

0e30mx00HOl  mexHono2UuU nepepabomku ni00os. Ilposed

KYuu Kax saeMeHma
IKCNEPUMEHMATbHOE
uccnedosatue xneba, sxnoyaroueco 70 & nopowka Koxcy, 30 2 nuwenuuHoU MyKU.
H3yyenwvl ghuzuxo — xumuueckue ceolicmea m o2uiecKue XxapaKxmepucmuxu
xneba, opeamoienmuyeckue nokazamenu u QYHKYu yenHocmo. Ycmanognewo,
umo 0006a8Ka KoXCypbl He yXyouiaem cmpyKmypy MAKUUd, COXpausem NOpUucmocms
nosvluaem cooepircane Kiemuamku u eHoNbHbIX coeOuHeHUull bolee yem 8 08a pasd.
Pesynomamor  demoncmpupyiom B03MOJCHOCMb ~ BHEOPeHUsT U 0Oe30MX00HOU
nepepabomKu Xypmul 8 x1eboneueHuu U pacuiupenus accopmumenma QyHKYuoHAIbHbIX
NPOOYKMO8.

KawueBble clioBa: xypma, Koocypa, 0e30mxoO0Hvle MmexHoao2Uuu, XieboneyeHuu,
@yHKYUOHAbHBIE — NPOOYKMbL,  HOPOULOK — CYULEHHOU  KOJCYpbl,  PAYUOHATbHOE

UCNoJIb306AHUE CbIPBA.
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Introduction. Modern fruit processing faces the problem of generating significant

amounts of waste such as peels, seeds, cores, and pits, which reduces the economic
efficiency and environmental sustainability of production. In the conditions of the
Republic of Uzbekistan, annual production reaches large volumes, and the rational use of
all parts of fruits is an urgent task.

Waste-free processing technologies ensure the comprehensive utilization of fruits and
make it possible to obtain food products with enhanced functional value. Persimmon peel
contains dietary fiber, pectins, phenolic compounds, trace elements, and vitamins, which
makes it a valuable raw material for food enrichment.

A review of the literature shows that the addition of fruit and vegetable powders to
bread increases its nutritional value and functional properties, improves organoleptic
characteristics, and contri ing production waste (1). However, the use of
persimmon pee i ing has been scarcely studied.

The ob determine the effect of persimmon powder
] roperties of dough and bread; to evaluate the
organolepti read; to determine the content of dietary fiber and

phenolic comp e functional value of the product; and to compare the
results with control bread without additives and with literature data.

Materials and Methods: The peel powder was obtained by drying at
55-60°C to a residual moisture content of 8-10% and then grinding to a powdery state.
Wheat flour — 930 g.

Additives: dry yeast — 15 g, sugar — 15 g,

vegetable oil — 15 g.
Peel powder — 70 g.

Bread-Making Technology: Mix the flour and pee ve the yeast in
until a homogeneous
-"Shape the dough and
°C for 25-30 minutes.

and  technological

water with the addition of sugar, salt, and oil. Knead the
consistency is achieved, and ferment for 1.5-2 hours at 28-3
allow secondary fermentation for 20—30 minutes. Bake at 2

Parameters Studied: Physicochemic
characteristics.

Methods of Analysis: Moisture content was determined according to GOST 9404-88

“Flour and Bran. Method for Determining Moisture.”

Bread porosity and volume were assessed visually.

Phenolic compounds were determined using a spectrophotometric method.
Organoleptic evaluation was carried out using a 5-point scale.

Research Results:

Physicochemical Parameters

eptic,
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Table 1
Parameter Control With Persimmon Powder
Addition

Moisture , % 39,5 38,8
Acidity, °T 0,18 0,22
pH 5,6 5,4
Dietary Fiber.% 2,1 4,8
Phenols, mg /100r 12,5 28,7

The addition of peel powder increased the content of dietary fiber and phenolic
compounds more than twofol
Organoleptic Evaluati

ithout adversely affecting moisture or acidity.

Table 2
Score With Score
Persimmon
Powder
Addition
Bremnuit Bug [IpaBunbHas ®opma 4
dopma, 5 IIpaBWIbHAS ,
paBHOMEpHas Kopka Oosee
MOBEPXHOCTh TEeMHas
IIBer Msakuma | CBeTsio KpeMoBas 5
Apomar XapakTepHbIi 5
IUTS XJ1e0a
XYpPMBI
Bkyc HeirpaneHbiit Jlerkas 5
CJIaJI0CTh
Koncucrennus 3JIaCTUYHAs 5 Yupyras 4
MSIKHILA CTPYKTypa
[Topucrocts 72-75 % 5 65-68% 3
CrpykTypa KOpKu TOHKas 4 Bbonee 5
IUIOTHAs
BnaxHocTb 41-42% 5 38-39% 4
MSIKHILA
O6miee CrannapTHbIi 5 Xneb ¢ 5
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BIICHATJICHHUC xJ1e0 MOBBIIIICHHOMN

MMUIIEBOM
LIEHHOCTBIO
4,78 4,56

Despite a slight decrease in porosity and a denser structure, bread with peel powder
showed a high overall score of 4.56, confirming its potential for industrial
implementation.

Thus, a product with the addition of persimmon peel powder can be recommended as a
promising functional bakery product. Technological Indicators: Bread volume decreased
slightly by 3-5%, which is acceptable. The dough consistency became denser, but
kneading and fermentatiog diersely affected.

'Re d if persimmon powder not only allows for the

rational use of rasté”but also enriches bread with dietary fiber and

antioxidants, ; properties.
ead showed that the crumb structure and porosity
remained practig sedywhile the organoleptic characteristics remained at a high
level. Thus, the proposed method introduces waste-free persimmon processing
technologies into traditional bread-making.

Conclusions: Dried persimmon peel powder is well incorporated into bread
production, maintaining crumb porosity and elastic ile enriching the nutritional
value of the bread. Bread volume a remain  unchanged.

ction losses. The
er sectors of the

This method implements waste-free fruit processi
results can be applied in bread-making, confectionery pro
food industry to create functional products.
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