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Abstract: This paper explores the potential of using mulberry syrup, made from mulberry fruits that ripen
almost simultaneously with walnuts in the milky stage, as an alternative to sugar in the preparation of walnut
jam. A comparative analysis of the consumer properties, including organoleptic, physicochemical, and other
characteristics, was conducted for products with added sugar and those with mulberry syrup. The results showed
that mulberry syrup not only improves the taste and aroma of the product but also enhances its functional
properties due to its content of biologically active substances. We also consider the organoleptic characteristics
of this jam, which are directly related to consumer properties. The antioxidant properties of this jam were also
characterized. Furthermore, this article reflects the government’s interest in the development of walnuts, in
connection with the creation of a walnut growing association, as the nut is an export-oriented commaodity in
some countries and is in high demand worldwide. This article also discusses the historical significance of this
product in the life of our region.

Keywords: Walnut; Consumer properties; Mulberry syrup; Jam; Sugar; Organoleptic evaluation.

Annotatsiya: Ushbu maqgola yong‘oq murabbosi tayyorlashda shakarga alternativa sifatida sutli
bosgichdagi yong‘oq bilan deyarli bir vagtning o‘zida pishadigan tut mevalaridan tayyorlangan tut siropidan
foydalanish imkoniyatlarini o‘rganadi. Shakar go‘shilgan va tut siropi qo‘shilgan mahsulotlar uchun iste’mol
xususiyatlarining, jumladan, organoleptik, fizik-kimyoviy va boshga xususiyatlarning giyosiy tahlili o‘tkazildi.
Natijalar shuni ko‘rsatdiki, tut siropi nafagat mahsulotning ta’'mi va xushbo‘yligini yaxshilaydi, balki biologik faol
moddalar migdori tufayli uning funksional xususiyatlarini ham oshiradi. Shuningdek, ushbu murabboning iste’mol
xususiyatlari bilan bevosita bog'‘liq bo‘lgan organoleptik xususiyatlari ham ko‘rib chigiladi. Ushbu murabboning
antioksidant xususiyatlari ham tavsiflangan. Bundan tashqari, ushbu magqgola yong‘oq yetishtiruvchilar
assotsiatsiyasini yaratish munosabati bilan hukumatning yong‘oqchilikni rivojlantirishga gizigishini aks ettiradi,
chunki yong‘oq ayrim mamlakatlarda eksportga yo‘naltiriigan tovar hisoblanadi va butun dunyo bo‘ylab yuqori
talabga ega. Ushbu maqolada, shuningdek, mazkur mahsulotning mintaqgamiz hayotidagi tarixiy ahamiyati
muhokama qilinadi.

Kalit so‘zlar: yong‘oq, iste’mol xususiyatlari, tut siropi, murabbo, shakar, organoleptik baholash.

AHHoOTauusa: B pgaHHOM cTaTbe wuccnegyetcs MOTEeHUMan WCMofib30BaHWs cupona M3 LUENKOBULbI,
NMPUrOTOBMEHHOTO W3 MMOAOB LUENKOBMLbI, CO3PEBAOLMX MOYTV OOHOBPEMEHHO C TPELIKMMK OpexamMu B
MOJIOMHOW CTaguu, B KavyecTBe arlbTepHaTVBblI caxapy MpW MPUrOTOBREHMU OpexoBoro Axema. lNMposeneH
CpaBHUTENbHbIA aHanM3 MOTPEOUTENbCKMX CBOWCTB, BKIKYasi OpraHonentuyeckue, (OU3nKO-XMMUYEeCKme
W OpyrMe XapakTepucTUKM, NPoayKkToB C fobaBrneHvem caxapa M MPOAYKTOB C CMPOMOM U3 LUEMKOBULbI.
Pesynbtatbl nokasanu, YTO CUpPOM U3 LUEMKOBULIbI HE TOMbKO YrydllaeT BKYC M apomaT npogykta, HO u
MOBLILIAET €ro (yHKLUMOHaNbHbIE CBOWCTBa Onarogaps COAEep)XaHMK OMOOrMyeckn akTMBHbBIX BELLECTB.
Takke paccMOTPEHbl OPraHOMENTUYECKME XaPaKTEPUCTUKM 3TOrO [Kema, KOTOpble HanpsiMyro CBsi3aHbl C
noTpebuTenbcknMn cBoncTBamu. bbinuv Takke oxapakTepu3oBaHbl aHTUOKCUAAHTHbIE CBOMCTBA 3TOr0 AXeMa.
Kpome Toro, B cTaTbe OTPaXXeH MHTEPEC NPaBUTENbCTBA K PA3BUTUIO BblpaLLMBaHUS FPELIKMX OPEXOB B CBSI3U C
CO3JaHNeM accoumaunm rpeLiknx OPEXOBOAOB, MOCKONbKY STOT OpPEX SIBMSETCS SKCNOPTHO-OPUEHTUPOBAHHBLIM
TOBaApOM B HEKOTOPbIX CTPAHax M NOJb3yeTCsi BbICOKMM CMPOCOM BO BceM MUpe. B cTatbe Takke obcyxaaeTcs
NCTOPUYECKOE 3HAYEHNE STOTO NPOAYKTA B XKM3HM HALLErO perMoHa.

KnoueBble cnoBa: peuknn opex; Ceonctea anga notpedbutenen; LLenkoBuyHbii cupon; xewm; Caxap;
OpraHonenTtuyeckas OLeHka.
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INTRODUCTION

Uzbekistan is renowned for its diverse agricultural crops, among which nuts hold a special place. The
history of nut cultivation in Uzbekistan dates back to ancient times. Archaeological finds indicate that the
ancient civilizations that inhabited this land already valued these crops. Currently, special attention is being paid
to the development of nut production, particularly walnuts. This is evidenced by the Decree of the President
of the Republic of Uzbekistan dated June 1, 2017, “On the Establishment and Organization of the Activities
of the Association of Walnut Producers and Exporters” (President’s Decree No. PP-3025, 2017). This Decree
provides for the efficient use of rainfed lands and an increase in walnut production to make it competitive in
both domestic and foreign markets. Through the creation of modern plantations and the active implementation
of scientifically based methods, intensive technologies for growing and processing walnut fruits based on
attracting foreign investment, researchers have recently carried out significant work on the study of genetic
resources, biochemical properties, as well as selection and propagation of walnuts (Vahdati et al., 2019).

Walnuts (Juglans regia L.) are valued for their nutritional and health benefits, especially at the milk-ripe
stage. Sugar is traditionally used to make jam, but with the growing interest in healthy eating, the search for
natural syrups as sweeteners is relevant (Akpinar-Bayizit, 2010). Mulberry syrup, obtained from mulberry fruits,
has high nutritional value and can serve as a worthy alternative to sugar (Kang et al., 2016). This sweetener is
rich in B vitamins, iron, potassium, and amino acids (Gursoy & Sarikurkcu, 2019).

REVIEW OF LITERATURE ON THE SUBJECT

Existing research highlights the nutritional and technological potential of both walnuts and mulberry-
based products. Akpinar-Bayizit demonstrated the high nutritional value of black mulberry (Morus nigra L.) in
her research, highlighting its content of bioactive compounds. Y. Kang further confirmed the antioxidant and
anti-inflammatory activity of green walnut shell extracts in their article, substantiating the feasibility of using
walnuts in functional foods. N. Gursoy and S. Sarikiirkgu presented a comprehensive review of Morus species,
demonstrating that mulberry syrup is rich in B vitamins, iron, potassium, and essential amino acids, making it a
functional ingredient rather than just a sweetener.

From a technological perspective, replacing refined sugar with natural syrups is a growing trend in food
science. Livesey G. discussed the health potential of sugar substitutes, particularly their low-glycemic properties,
which is especially important for diabetics and health-conscious consumers. Molyneux P. standardized the
DPPH method for assessing antioxidant activity, a method widely used to compare the free radical scavenging
capacity of fruit products. In the context of Uzbekistan, the strategic importance of walnut cultivation was officially
recognized by Presidential Decree No. PP-3025 of Mirziyoyev Sh.M., which encourages the implementation of
modern, intensive technologies and scientific methods. Furthermore, Vahdati K., Arab M.M., Sarikhani S., Sadat
Hosseini M., Leslie C.A., and Brown P.J. reviewed global advances in walnut breeding strategies, including
genetic resource management and breeding methods, which are directly related to improving the quality of raw
materials for processing. However, despite the recognized benefits of mulberry syrup and the nutritional value
of walnuts, no systematic studies have previously been conducted on the feasibility of replacing sugar syrup
with mulberry syrup in the production of jam from unripe walnuts. Specifically, the impact of such a substitution
on organoleptic properties, pH, antioxidant activity, and microbiological stability remains unexplored. All of
these qualities influence the consumer properties of jams made from unripe walnuts, which in turn enhances
their consumer appeal. This gap in the literature justifies the present study.

RESEARCH METHODOLOGY

Our research methods included assessing the quality of the control and experimental samples and
evaluating them organoleptically based on taste, aroma, color, and texture. To enhance the reliability of the
organoleptic method, we conducted tasting evaluations on a 5-point scale. Eleven tasters participated in the
tasting. The tasters processed the results statistically, calculating the arithmetic mean of each indicator on a
5-point scale. We also determined dry matter content using refractometry, pH using a digital pH meter, and total
antioxidant activity using the DRRN method.

ANALYSIS AND RESULTS

The main objective of this study was to examine the possibility of replacing sugar syrup with a natural
product, mulberry syrup, when making jam from milk-ripe walnuts. Mulberry syrup, due to its significant vitamin
and micronutrient content, enriches the finished product with these valuable biologically active substances.
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On the other hand, mulberry syrup contains easily digestible sugars—glucose and fructose—which are also
present in this jam and can be recommended for diabetics.

We prepared two batches of jam:

1) Control—based on 1 kg of milk-ripe walnuts with the addition of 0.5 kg of a 60% sugar syrup solution;

2) Experimental—based on 1 kg of milk-ripe walnuts with the sugar syrup replaced by 0.5 kg of mulberry
syrup with a soluble solids concentration of 12%. As is well known, walnuts at the milky stage have a bitter taste
due to their high tannins and organic acids. To remove this bitterness, the nuts were thinly peeled, pierced,
and soaked in water for 5 days, changing the water daily. To completely remove the bitterness, they were then
soaked again in a 5% lime solution. Following this, both samples were boiled in three 30-minute increments
over medium heat, with 25-30 minute rests in between, following the recipe described above. The control
samples were boiled to a soluble solids content of 62%, and the test samples to a soluble solids content of
58%. The resulting control and test jam samples were then subjected to quality testing for organoleptic and
physicochemical properties.

The results of the comparative 5-point quality assessment of the control and test jam samples are presented
in Table 1 (Table 1).

IQTISODIYOT 9OKOHOMHUKA ECONOMY

Table 1
Results of organoleptic evaluation of jam quality!
Indicators on a 5-point scale
Samples Average score
Vux Aroma Consistency Color
Control sample 41 3,9 4,5 3,8 4,07
Prototype 4.7 4.8 4.6 4.9 4,76

As can be seen from Table 1, walnut jam made with milk-ripe walnuts and natural mulberry syrup, replacing
sugar syrup, improves the organoleptic properties of the finished product, as the average score for the test
sample was 4.76, while the control sample scored 4.07.

For fruit jam, pH is an important parameter. According to our studies, the pH of the control samples was
4.2, while that of the test sample was 4.5. Thus, the addition of natural mulberry syrup shifts the pH toward an
alkaline equilibrium.

Antioxidant activity was significantly higher in the batch with mulberry syrup (26.1 mg/g versus 18.4 mg/qg)
based on ascorbic acid equivalents (Figure 1).

Antioxidant activity (mg/g)
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Figure 1. Antioxidant activity? (mg/g)
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Source: Developed by the author.
2 Source: Developed by the author.
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After 30 days of storage at 40°C, none of the batches showed signs of microbiological spoilage.

Mulberry syrup improves the flavor, aroma, and nutritional value of unripe walnut jam. The results indicate
that mulberry syrup can be used as a substitute for sugar syrup when making jam from unripe walnuts. The
main advantages of using mulberry syrup include:

« improved organoleptic characteristics due to fruity notes and mild caramelization;

* increased antioxidant activity of the product, which is important for functional nutrition (Gursoy, N, 2019;
Molyneux, P, 2004);

* reduced glycemic load, especially important for consumers with limited sugar intake (Livesey, G, 2003).

It has also been noted that mulberry syrup is able to preserve the structural integrity of the nuts, preventing
their tissue breakdown during cooking, which may be due to its gentle composition and acidity.

CONCLUSIONS AND SUGGESTIONS

The use of mulberry syrup in the preparation of unripe walnut jam enhances the product’s nutritional and
consumer value and improves its organoleptic properties. The obtained data confirm the potential of mulberry
syrup as a natural sugar substitute in the food industry, particularly within the context of the trend toward
functional and healthy foods.
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