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O630p MOCBSLLEH MULEBOM LEHHOCTM U NepCcneKTMBaM MUCNOJSib30BaHUSA COKa
peBeHa capoBoro (Rheum rhabarbarum L.) B nuweBON NPOMbIWINEHHOCTH.
OTMevaeTcsi BbICOKMI BbIXof coka, gocturawowmn 90%, a Takke BO3MOXHOCTb
KOMMJIEKCHOW nepepaboTku Cbipbs ANA NOMYyYeHUA coKa U NMeKTUHa M3 XMbixa.
lMoka3aHo, YTO XKMbIX YepelKoB peBeHA copgepXkUT oT 21 Ao 23% nekTuHa, 4To
[OCTOBEPHO BbIWe, YeM B WCMONb3yeMbIX B HacTosilee BPeMA MPUPOAHbLIX
MCTOYHMKAX NekTUHa. O6cyxaaeTCA NeKkapCcTBeHHAaA LEHHOCTb NpopyKTa, npo-
AIBNSAKOLWEro aHTUOKCUAAHTHOE, MPOTMBOBOCHaNuTeNbHOe, NPOTUBOPaAKOBOe, Kap-
AVWONPOTEKTOPHOE U aHTuaunabeTumyeckoe penctBue. lMpuBopATca npumepsl
BbICOKOIO COAepXaHUs aHTUOKCMAAHTOB B COKE M YHUKanbHbIA KOMMOHEHTHbIN
cocTaB OpraHU4ecKkux KUCroT, BKMioYasi COpOUHOBYIO U BGEH30MHY, NpUMeHsie-
MbIX B KayecTBe cTabunusatopoB B npoAayKTax nutaHusA. OTmevaeTcs, YTO OCHOB-
HOW OpraHM4YeCcKou KUCIIOTOW peBeHA CafoBOro Ha paHHen cTagum pa3BuTuUsA (Bec-
HOW) ABNsieTCA NMMOHHasa kucrnota. Oco6oe BHMMaHue yaensetTcss 6€30TXOQHO-
CTU NPOU3BOACTBA COKa U3 YepeLIKOB peBeHs Gnarogapsa nepcnekTuBam npume-
HEHMUA XKMbIXa KaKk 3HaYMMOro UCTOYHMKa nekTuHa. [NpuBegeHa Guoxumuyeckas
XapaKTepucTuka coka 4-x copToB peBeHAl cagoBoro cenekuunn ®Ir6HY ®HLO:
Ypaneu, Manaxut, 3apsaHka u KpynHoyepelwkoBbii. OTMevaeTca Lenecoobpas-
HOCTb OCYLUECTBIIEHUSA CeNeKLnM peBeHA Ha NOBbLILWEHHOe coaepXaHue aHTouua-
HOB.

COK peBeHsl, opraHM4Yeckue KUCNoTbl, aHTUOKCMAAHTbI, HUTpPa-
Tbl, XXMbIX, NEKTUH

The review is devoted to the nutritional significance and prospects of garden
rhubarb (Rheum rhabarbarum L.) utilization in food industry. High yield of juice
reaching 90% and the ability to complex rhubarb stems processing for juice pro-
duction and pectin extraction from rhubarb stem pomace are empathized.
Rhubarb stems pomace recorded up to 21-23 % of pectin, which is significantly
higher than in natural industrial sources of pectin. Medicinal value of rhubarb
juice is discussed: antioxidant, anti-inflammatory, anti-carcinogenic, cardiopro-
tective and anti-diabetic properties are indicated. Examples of high antioxidant
content and unique organic acids composition of rhubarb juice are highlighted.
Sorbic and benzoic acids are indicated as important components of juice widely
used in food industry as food preservatives. Citric acid is shown to be the main
component of rhubarb organic acids in spring. Special attention is paid to the
non-waste production of juice thanks to the possibility of pomace processing for
pectin recovery. Juice biochemical characteristics of four garden rhubarb culti-
vars (selection of Federal Scientific Center of Vegetable Production) are
described: Udalets, Malakhit, Zaryanka and Krupnochereshkovy). Expediency of
further selection on high anthocyanin content in rhubarb stems are empathized.

rhubarb juice, organic acids, antioxidants, nitrates, stem pomace,
pectin



a[0BbIl peBeHb OTHOCUTCS K poay Rheum cemein-

ctBy Polygonaceae, obbeamHsiiowiemy 6onee 60
BWAOB PEBEHS, MHOIME N3 KOTOPbIX BbICOKO LEHATCS Kak B
nuweson [1], Tak n papmayeBTUYECKON NPOMbILLIEHHO-
CTn 1 BkNoYeHbl B Papmakoneto Kutas, Kopen 1 AnoHum
[2]. D>xembl, BApeHbe, CNagoCcTy U KOHOAUTEPCKUE U3OEeNVs
TpebyloT MCNoNb30BaHUS coka peBeHsi. bonee Toro,
nocneaHnum 6paHaom MpnaHackom nmkepo-BoA04HOW Npo-
MbILLNEHHOCTU SIBASETCA OXWH HAa OCHOBE COKa PEBEHS
(pwnc. 1).

YaeMblii NPoAyKT 06nafaeT HanbonbLlen aHTUMOKCUOAHT-
HOW akTMBHOCTbLIO [12].

Hanbonee BaxHbIMW BMONOrMYECKM aKTUBHBLIMU BeELLE-
CTBaMW PEBEHS SBNSIOTCS YHUKaNbHbIA HAbop opraHuye-
CKMX KMCNOT, a Takke NoAngeHo bl, aHTPaxXUHOHbI 1 CTUSb-
6eHbl [13].

CoKk — BaxHelwnii nNpoaykT nepepaboTku peBeHs.
CornacHo akcnepuMeHTanbHbIM AaHHbIM BbIXOA COKa
MoxeT gocturatb 80-90%. TexHmyeckol 0COOEHHOCTbIO
NPOM3BOACTBA COKa ABNSETCH HEOOXOAMMOCTL NpeaBapu-
TENbHOM Hape3Kn YepewkoB W TONbKO MOCHe 3TOro

N

Puc. 1. HekoTopbie NpoAyKTbl C UCIIOJIb3OBAHNEM COKa PEBEHS:
AXWH, COK, LlyKaTbl, CUPOI, HOTYPT, POMaLUKOBbIN 4Yall C PEBEHEM
Fig. 1. Separate products based on rhubarb juice utilization:

gin, juice, candied fruit, syrup, yogurt, chamomile tea with rhubarb

M3BecTHO, 4TO peBeHb 006/1aaaeT NPOTMBOPaKoBbIM [3],
NPOTUBOBOCHANNTENBHBIM, PAHO3AXVBASOWMM, Kapamno-
NPOTEKTOPHbLIM [4] NnpoTuBOBOCHANUTENbHbLIM [5,6] CBOIA-
cTBaMu, HOpManuayeT nuuesapeHne [7]. PeBeHb Lnpoko
MCNoNb3yeTcs B TPaaMUMOHHON MeauunHe PymbiHuM [8],
repmarum [9] u Kopen [10]. O6nanas BbICOKOM aHTMOKCHK-
JAHTHOI aKTUBHOCTbLIO, peBeHb addekTBeH npu auade-
Te, TMNEePTOHUN N OXMpeHmnn [11].

BblpawmBaHue capgoBoro peBeHs B EBpone, A3um un
CeBepHoli AMepuike nokasasno, 4To HeopraHuyeckme ynoo-
peHusa obecneynBaloT HaMbONbLUNI ypoxal peBeHsl, B TO
BPEMS Kak B YCNIOBUSIX OPraHMYeckoro 3emnenenvs nony-

MCMONb30BaHME COKOBBIKMMASKM, YTO CBA3AHO C HanMyn-
€M B YepeLlKax XeCTKMX BOJIOKOH, CIMTOCOOHbIX 3a610KMpO-
BaTb PabOTy COKOBbIXUManku [14].

Brnomacca 4yepewkoB C OAHOr0 pacTeHUs MOXET
pocturate 6onee 2 kr (copT Ynpsameu, cenekuum
®HLO), 4To HaxoAMTCs B XOPOLUEM COOTBETCTBUU C
naHHbIMK copToB peBeHsa CrnoseHun [15]. Mpwn BbiGOpe
copTa peBeHs, Hanbonee NPUrogHOro AJs Nosy4yeHus
coka, cnegyeT yyuTbiBaTb OO0 JINCTbEB, KOTOPbIE HE
MCNOJMb3YIOTCH B CBA3W C BbICOKMM COAEPXAHNEM LLaBe-
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Puc. 2. CopToBbie pa3inyns B COOTHOLUEHUN MacCChl YepeLUKU/INCTbS B 4x copTax peBeHsI CafoBoro (a —ypoXxamnHOCTb
yepeLlKoB, 6 —[0ss OT 06Lyeli MacCbl HaA43€MHOW 4acTU pacTeHus). SHa4YeHUs ¢ OANHAKOBbLIMU UHAEKCaMy cTaTucTuye-

CKM He pa3/im4alorcs cornacHo tecrty flyHkana npu P<0.05

Fig. 2. Varietal differences in stems/leaves mass ratio in 4 rhubarb cultivars (a —stems yield; b —proportion of the total mass of
the above-ground rhubarb part. Values with similar indexes do not differ statistically according to Duncan test at p<0.05



Puc. 3. BHewHunii Bua 4 copToB peBeHs
cenekuynn GroHy ®HL0

Fig. 3. Appearance of 4 rhubarb cultivars,
selection of Federal Scientific Vegetable Center

neBomn knucnotbl. OueHka 4-x COPTOB PEBEHS cenekumnm
PHUO BbIgBUMNA, 4TO O0N9 NUCTbEB OT 0OLLE MaccChl
Ha3eMHOW YacTu pacTteHus coctaBnaeT oT 43 0o 48% u
XapakTepusyeTcs HaUMEHbLIMMU 3Ha4YeHUsMu ang
copTa Ynpsawmey, (puc. 2, 3).

CopepxaHne aHTUOKCUO,AHTOB

C npyroii cTOpPOHbI, B HacTosllee BpeMsa 60nblioe
BHMMaHMe ynensdeTcda CcoAepXaHuio aHTouuaHoOB B
yepellkax peBeHs, obecrneymBaloWmMX He TONbKO MApu-
B/IeKaTEsIbHbIA BMA COKa (HEXHO PO30BbLIN LUBET), HO U
MoOBbILLEHHOE CcoAepXaHue MNPUPOAHbIX aHTUOKCUOAH-
ToB [16, 17] (puc. 3).

Mo aToMy NnokasaTesnio copTa peBeHs cenekuum
®HLLO MOXHO pazgenuTb Ha TPW FPynnbl;

1) Cc BbLICOKMM COOepXaHWeM aHToOUMaHOB (COpPT
3apsHka),

2) cpeoHUMK YPOBHSMU MUIMEHTOB (COPT Ynpsivel,),

3) HU3KMMM KOMMYEeCTBaAaMWU aHTOLMAHOB (copTa
Manaxut n KpynHoyepeLukoBbii).

Tak, ypOBEHb aHTOLMAHOB B cOpTe 3apsiHka okasascs B
3.8-4.7 pas Bbllwe, YeM B ApYrnx UCCNemoBaHHbIX COp-
Tax, Npy 3HAYNTENbHOM NPEBbLILLEHUN YPOBHS nonude-
HONoB (puc.4).

HakonneHue HutpartoB

CopepxaHne HUTPATOB B COKE MOXET BapbMpoOBaTb B
LUMPOKMX Npeaenax B 3aBMCUMOCTM OT TEXHOIOMMI BblpaLLy-
BaHus. Tak, Ha onbITHBIX Nonsx PHLLO cok 13 YyepeLLKoB peBe-
HA cogepxan Bcero 216 Mr HMTpPaToB B NUTPE COKa, B TO
BPEMsI KaK Mo AaHHbIM paboThl [1], ypOBEHb HATPATOB B COKE
peBenst npocturaet 815-893 mr/n. MI3BecTHO, 4TO Ha YPOBEHb
HaKOMNEHMSI HATPATOB BAMSIIOT HE TOSIbKO reHeTnyYeckmne dak-
TOPbI, HO TaKke AOCTYMHOCTb a30THOrO NMUTaHUSsl, MHTEHCUB-
HOCTb CBETa, TemnepaTtypa OKpyXaloLen cpedpl, a Takke
LOCTynHOCTb Boabl [19, 20].

OpraHuyeckune KUCNoThl

Tem He MeHee, HanbosbLUYIO LIEHHOCTb B PEBEHE UMEET
YHVKANBbHBIA COCTaB MPUCYTCTBYIOLLMX OPraHNYeCKnX KUCOT,
B MEpPBYI0 o4Yepenp onpenensiiolmrx kayectso coka [21,22].
CornacHo HawuMMm uccrenoBaHusIM, obLlee coaepxxaHue
OpraHNYecknx KUCNOT B COKe peBeHst gocturaet 17-22 r/n.
lMepBble nccnenoBaHMs COCTaBa OPraHUYECKMX KUCIOT peBe-
HS1, BbiNONHEHHbIE B 1937 roay [23], BbIABUNV NMPEAnoYTUTENb-
HOE HaKOoMIeHue LLaBeneBom, MIMMOHHOM 1 961104HON KNCIOT.
MccnepoBaHnsa Mezeyova et al. [15] BbisBUIM cogepXkaHme
TONbKO 6104YHOM KUCNOTbl B peBeHe CnoseHun. B F'epmaHum
[1] cok peBeHs copepXan LaBenesyto, MMMOHHYIO 1 96/104-
HYIO KMCNOTbl. BO BCex aTux nccnenoBaHmsx 0TMeYasnoch npe-
obnagaHve 96/104HOM KMCNOTbI, KaK OCHOBHOIMO KOMIMOHEHTa
OpraHn4eckmx KMUCNOT Coka peBeHs. HanpoTtue, nccneposa-
HUS Ha KONEKLMOHHbIX 06pa3uax PHLIO nossonunm yctaHo-
BUTb BMEPBblE LUMPOKNIA CMIEKTP OPraHNYeCKnX KUCNOT C npe-
obnagaHrem BO BCEX Clyqasix JIMMOHHOM KUCOThI.

Mpodunnb OCHOBHbIX OpPraHUYeckMx KWUCAOT CcoKa
peBeHsa cenekumn PGHLLO npepctaBneH Ha pwuc.5.
MHTEpecHO, 4TO JIMMOHHAA KWUCIOTa, NO HAWKWM AaH-
HbIM, npeobnagana Takxke B TaTapCkOM peBeHe
BorgmHcko-backyH4akckoro npMpoagHOro 3anosegHmnka
B YCNOBUAX MOLLHOIro 3aconeHus (AcTpaxaHckas o6n.)



bif

B YupaMmen

bi B KpynHo1epemKoBbIi
af M
O3 ANAXLE O ArTonnans:
0.1 0.3 0.5 0.7 0.9
Ooandenoas:

Jons aHTONHAHOB H N0.TH(€HOI0B B YepemKAaX COPTOB N0 CPABHEHHI ©
JaHHBIMH 118 copTa 3apsHKa

Puc. 4. Pasnnyns B cogepxxaHnn aHToyunaHoB u nosin¢peHos1oB copToB Ynpsimed,
KpynHo4yepewkoBbii u Manaxut no cpaBHeHUIO ¢ AaHHbIMU AJ1s1 copTa 3apsiHka [18].

3HayeHuns ¢ O4NHAKOBbIMU UHAEKCaMU CTaTUCTUYECKN He pa3inyaloTcs cornacHo tecty lyHkaHa npun P<0.05
Fig. 4. Differences in anthocyanes and polyphenols content in Upryamets,

Krupnoche-reshkovy and Malakhit cultivars compared to the appropriate data for Zaryanka cv [18].

Values with similar indexes do not differ statistically according to Duncan test at p<0.05

[24]. Pasnnunsa ¢ nutepaTypHbIMU OAHHLIMW, NO-BUAW-
MOMY, CBS13aHbl C TEM, YTO 00pa3Lbl peBeHs cobupann
BECHOMN — B Nepmno MakCMManbHOIr0 HaKOoMAeHus 3TON
OpraHN4yeckom KWCNOTbl B YCNOBUSAX WHTEHCUBHOIO
pocTa pacteHui [23, 25-27].

Ha BTOpOM MecTe Mo COAepXXaHMo OpPraHNYyeCcKnx Kuc-
noT B coke peBeHst PHLLO cToaT ackopOuHOBasi, yKCyCcHas,
MoJio4Has, 96104Has U BUHHAs KMCNOTbI (puc. 6).

[aHHble 9TOro pucCyHKa yKasbiBalT, YTO KaXAblin
COPT XapakTepun3yeTcss CBOUM YHUKaNIbHbIM COCTAaBOM
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Puc. 5. OcHOBHbIEe opraHu4yeckue KUcJyoTbl coka peBeHs cenekynmn OHLIO [18]. BHayeHUss ¢ o 4NHAKOBbIMU MHA4EKCaMN
CTaTUCTUYECKU He pa3sin4daloTcs cornacHo trecty fJyHkaHa npu P<0.05

Fig. 5. The most important organic acids of rhubarb juice [18].

Duncan test at p<0.05
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Puc. 6. CoaepxxaHue BTOPOM rpynrbl OPraHN4Yecknux KUCJIOT B COke 4x copToB peBeHs1. [nsa Kaxao opraHn4eckoi Kucso-
Thl 3HaY€eHNs1 C O4NHAKOBbIMU UHAEKCaMN CTaTUCTUYECKU He pa3indaloTcs cornacHo tecty flyHkana npu P<0.05
Fig. 6. Second group organic acids composition and content in juice of 4 rhubarb cultivars. Values with similar indexes do not

differ statistically according to Duncan test at p<0.05
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Fig. 7. Minor organic acids content in juice of 4 rhubarb cultivars. Values with similar indexes do not differ statistically according

to Duncan test at p<0.05

opraHmyeckmx Kucnot. Tak, cogep)xaHme ackopbuHo-
BOI, YKCYCHOW W MOJIOYHOW KWUCNOT npeobnapaet B
copTe KpynHoyepelwkoBbii. Hanbonblee KONM4eCcTBO
A6/104HOM N BMHHOW KUCAOTbl XapakTepHOo Anas copTa
Manaxut. 3apsgHka xapakTepu3yeTcs HaMMeHbLUUM
KOIMYECTBOM BUHHOW KncnoTel. CopT Ynpamey nmeeTt
HaMMeHbllee KOJIMYECTBO  MOJIOYHOW  KUCOThI.
Habniopaemble pasnmung ykasblBalOT HA YHUKaNbHbIN
cneynduryeckun gnsa Kkaxagoro copta BKyc coka.

HakoHeLl,, KOMMOHEHTHbIN COCTaB MWHOPHBLIX opra-
HNUYECKUX KUCNOT, NPeacTaBfieHHbIN Ha puc.7, ceuge-
TenbCcTBYyeT O MPUCYTCTBUM B UCCNeLOBaHHbIX 06pas-
LLaXx COKOB KMCNOT, OTBETCTBEHHbIX 3a cTabunmaaunto
MULLEBBLIX NPOAYKTOB U LLUNPOKO MPUMEHSAIOWNXCS O
3TUX Uenemn B NULLLEEBOM NPOMBbILLIEHHOCTN: OEH30HON
KNCnoTbl U copbuHoBon [28, 29]. Bo Bcex cnayyasx
npeobnagatowen asnsetca copbuHoBas KUCoTa,
Hanbonblee cogep>XxaHme KOTOpPon 3apUKCUPOBAHO B
coke copTa Ynpsamel,. OTOT Xe COpT OTIMY4aeTCa U Hau-
6onbwKMM copepxaHmem OEeH30MHOW  KUCAOTHI.
HanpoTue, HaMMeHbLIEE KONMNYECTBO OEH30MHOM KUC-
NIOTbl YCTAHOBNEHO B cCOke copTa KpynHOYepeLUKOBbIiA.

C nos3vuunin npakTuku npencTaBngetT HECOMHEHHbIN
MHTEpeC BbICOKAs NuueBas LEHHOCTb XMbIXxa OT MpPO-
M3BOACTBA COKa. HecMoOTps Ha TO, YTO €ro KONIM4ecTBO
CPaBHUTENIbHO HEBENIMKO M COCTaBngeT okono 23% oT
MaccCbl 4epelwKkoB, 3TOT NPOAYKT UMMeeT OrpoOMHYIO
NnUWeBYID LEHHOCTb. [lpu CpaBHUTENIbHO BbICOKON
aHTMOKCMOAHTHON akKTUBHOCTU, cocTaBnsawouwen 30-34
Mr-akB. 'K/r c.m., 3TOT NpOAYKT ABASAETCSA YHUKAbHbIM
MCTOYHUKOM MEKTUHA, COAepXKaHne KOTOPOro JocTura-
eT 21-23% c.M., a TakXe BbICOKMM 00LMM coaepXXaHu-
€M NuLLeBbIX BONTOKOH (59-67%) 1 BOAOPACTBOPUMbIX
dopmMm (0kono 15%). MI3BECTHO, YTO XMbIX PEBEHS CHU-
XaeT YPOBEHb XO/IeCTEPUHA U TPUTNLEPULOB B KPOBU
[30]. YpoBeHb NeKTUHa B XMbIXe PEBEHSA LOCTOBEPHO
BbiLLE, YEM COOEPXAaHME 3TOr0 COEeAVNHEHUS B XMbIXe
a6nok (10-15%) — OCHOBHOM MWCTOYHMKE MNEKTUHaA B
NULLEBON NPOMbIWLNEHHOCTU. [MoCKoNbKy Koadpdpuum-
€HT Bapuauumn B CoOAepPXaHNM NeKTUHA B XMbIXe peBe-
HS HEe BbICOK, 9TO OTKPbIBAET LUMPOKME BO3MOXHOCTU
KOMMAEKCHOrO NCMONIb30BaHUS YEPELLKOB PEBEHS, Kak
0N NPpUroTOBNEHUS COKa, Tak U BblAENEHUS NeKTUHa
ONS HYXA NULLEBON NPOMBILLUNIEHHOCTN (puc. 8).
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Puc. 8. BaxHeliline UCTOYHUKN nekTuHa [31]
Fig. 8. The most important pectin sources [31]

Takum o6pasom, NpeacTaBneHHble AaHHble CBUAe-
TEeNbCTBYIOT O NEPCNEKTUBHOCTM MPOU3BOACTBA COKa
peEBEHS B CBA3U C BbICOKMM BbIXOAOM U YHUKAJNIbHbIM
XVMNYECKNM COCTABOM, @ TakXe BO3MOXHOCTbIO MOny-
YeHUs NEKTUHA ONS HYX[, NULLEBON MPOMBbILLTEHHOCTN.
B nepcnekTnBe kpanHe XxenaTefbHbIM ABASETCHA NPO-
BOOUTb CEeNeKkunid peBeHd Ha coaepXxaHue aHTouma-
HOB U BbIIBIEHNE OCOOEHHOCTEN HAKOMEHUSA OpraHu-
YeCKUX KNCNOT.



06 aBTOpax:

Buktop AnekcaHapoBuy Xap4eHKo — KaHANAAT C.-X. HayK,

3aB. nabopaTopmeii Cenekuym 1 CEMEHOBOACTBA 3ENIEHHbIX,
NPSIHO-BKYCOBbIX W LIBETOYHbIX KYNbTYP,
https://orcid.org/0000-0003-2775-9140, kharchenkoviktor777@gmail.com
Hapexaa AnekcaHgpoBHa FonyO6KuHa — IOKTOP C.-X. HaYK,

TNaBHbI HAYYHbIA COTPYAHMK NabopaTOPHO-aHAIMTMYECKOrO OTAENa,
aBToOp 419 nepenucku, segolubkinad5@gmail.com,
https://orcid.org/0000-0003-1803-9168

Bnapgumup Unbuy TepewoHoK — kaHAMAAT C.-X. HaYK, CTapLUUIA HAYYHbI
COTPYAHUK NabopaTopHO-aHANMTYeCKoro oTaena, tereshonok-74@inbox.ru
AnacTacus UnbuanyHa MongoBaH — acnmpaHT, nastiamoldovan@mail.ru
Mapwus HukonaeBHa Borauyk - kaHauaat dapMm.Hayk, Hay4HbIA COTPYAHUK,
OUL, nuTaHna n 6rotexHonorum, bmariyan@mail.ru

Enena leHHapbeBHa KekuHa — kaHamoat 6mon. Hayk, AOLEHT kadeapsbl
rurnerbl Akagemum MoctaunnomHoro O6pasoBaHus, lena.kekina@mail.ru
MapuHa CepreeBHa AHTOLUKMHA — KaHAMAAT C.-X. HayK,

CTapLUWiA HAY4HbBIA COTPYAHMK NaBOPaTOPHO-aHAIUTUYECKOrO OTAEN],
https://orcid.org/0000-0002-5510-4873, limont_m@mail.ru

Jleonnp, BacunbeBuy MaBnoB — JOKTOP C.-X. HAYK, CTAPLUMIA HAyYHBbI
COTPYAHMK NabopaTopHO-aHaNUTUYECKOro oTaena, paviov.l.v@vniissok.ru
Turpatx TarsopoBuu Mana3sH - reHepanbHbln anpektop 000 Alltech,
tpapazyan@Alltech.com

About the Authors:

1. Will F., Dietrich H. Processing and chemical composition of rhubarb
(Rheum rhabarbarum) juice. LWT-Food Sci.Technol.
2013;50:673-678. https://doi.org/10.1016/j.lwt. 2012.07.029

2. Xiang H., Zuo J., Guo F., Dong D. What we already know about
rhubarb: A comprehensive review. Chin. Med. 2020;15:88.
https://doi.org/10.1186/s13020-020-00370-6

3. Zhu Y.S., Huang Y., Cai L.Q., Zhu J., Duan Q., Duan,Y., Imperato-
McGinley J. The Chinese medicinal herbal formula ZYD88 inhibits cell
growth and promotes cell apoptosis in prostatic tumor cells. Oncol.
Rep. 2003;10:1633-1639. https://doi.org/10.3892/0r.10.5.1633.

4. Liudvytska O., Kolodziejczyk-Czepas J.A. Review on rubarb-derived
substances as modulators of cardiovascular risk factors — A special
emphasis on anti-obesity action. Nutrients. 2022;14:2053.
https://doi.org/ 10.3390/nu14102053.

5. Kolodziejczyk-Czepas J., Czepas J. Rhaponticin as an anti-inflam-
matory component of rhubarb: A mini review of the current state of the
art and prospects for future research. Phytochem. Rev.
2019;18:1375-1386. https://doi.org/10.1007/s11101-019-09652-w.

6. Ibrahim E.A., Baker D.A., El-Baz F.K. Anti-inflammatory and antiox-
idant activities of rhubarb roots extract. Int. J. Pharm. Sci. Rev. Res.
2016;39:93-99.

7. Zhang X., Wang L., Chen D.C. Effect of rhubarb on gastrointestinal
dysfunction in critically ill patients: A retrospective study based on
propensity score matching. Chin. Med. J. 2018;131:1142-1150.
https://doi.org/10.4103/0366-6999.231523.

8. Babulka P. Evaluation of medicinal plants used in Hungarian eth-
nomedicine, with special reference to the medicinally used food plants.
Médicaments et aliments. Lapproche Ethnopharmacol.
1993;1:129-139.

9. Pieroni A., Gray C. Herbal and food folk medicines of the
Russlanddeutschen living in Kiinzelsau/Talacker, South-Western
Germany. Phytother. Res. 2008;22:889-890.

10. Kim H., Song M.-J., Heldenbrand B., Kyoungho C. A comparative
analysis of ethnomedicinal practices for treating gastrointestinal disor-
ders used by communities living in three national parks (Korea). Evid-
Based Complement Altern. Med. 2014;2014:108037.
https://doi.org/10.1155/ 2014/108037

11. Abu-Irmaileh B.E., Afifi F.U. Herbal medicine in Jordan with spe-
cial emphasis on commonly used herbs. J. Ethnopharmacol.
2003;89:193-197. https://doi.org/10.1016/s0378-874100283-6.

12. Cojocaru A., Munteanu N., Petre B.A., Stan T., Teliban G.C., Vintu
C., Stoleru V. Biochemical and production of rhubarb under growing
technological factors. Rev. Chim. 2019;70:2000-2003.
https://doi.org/10.37358/RC.19.6.7263

13. Kolodziejczyk-Czepas J., Liudvytska O. Rheum rhaponticum and
Rheum rhabarbarum: A review of phytochemistry, biological activities
and therapeutic potential. Phytochem Rev. 2021;20:589-607.
https://doi.org/ 10.1007/s11101-020-09715-3

14. Oztiirk M., Oztiirk F.A., Duru M.E., Topcu G. Antioxidant activity of
stem and root extracts of rhubarb (Rheum ribes): An edible medicinal
plant. Food Chem. 2007;103:623-630. https://doi.org/10.1016/j.food-
chem.2006.09.005

15. Mezeyova |., Mezey J., Andrejiova A. The effect of the cultivar and
harvest term on the yield and nutritional value of rhubarb juice. Plants
2021;10:1244. https://doi.org/10.3390/ plants10061244

Viktor A. Kharchenko - Cand. Sci. (Agriculture), Head of Laboratory of
Selection and Seed Production of Green, Spice-Flavoring and Flower Crops,
https://orcid.org/0000-0003-2775-9140, kharchenkoviktor777@gmail.com
Nadezhda A. Golubkina - Doc. Sci. (Agriculture),

Leading Researcher of laboratory-analytical department, Correspondence
Author, segolubkina45@gmail.com,
https://orcid.org/0000-0003-1803-9168

Viadimir I. Tereshonok - Cand. Sci. (Agriculture),

Senior Researcher, tereshonok-74@inbox.ru

Anastasia I. Moldovan - Graduate Student, Junior Researcher,

laboratory of Selection And Seed Production Of Green,

Spice-Flavoring and Flower Crops, nastiamoldovan@mail.ru

Maria N. Bogachuk - Cand.Sci. (Pharmaceutical Sci),

Researcher, Institute of Nutrition and Biotechnology, bmariyan@mail.ru
Elena G. Kekina -Cand. Sci. (Biology), Associate Professor

of the Department of Hygiene,

Academy of Postgraduate Education, lena.kekina@mail.ru

Marina S. Antoshkina - Cand. Sci. (Agriculture),

Senior Researcher Laboratory Analytical Department,
https://orcid.org/0000-0002-5510-4873, limont_m@mail.ru

Leonid V. Pavlov - Dc. Sci. (Agriculture),

Senior Researcher, pavlov.l.v@vniissok.ru

Tigran T. Papazyan - CEO of the LLC Alltech,

tpapazyan@Alltech.com

16. Pajaro N.P., Granados Conde, C., Torrenegra Alarcén M.E.
Actividad antibacteriana del extracto etandlico del peciolo de Rheum
rhabarbarum. Reva Colomb Cienc Qui‘micoFarmace uticas.
2018;47:26-36.

17. Cojocaru A., Vlase L., Munteanu N., Stan T., Teliban G.C.,
Burducea M., Stoleru V. Dynamic of phenolic compounds, antioxidant
activity, and yield of rhubarb under chemical, organic and biological
fertilization. Plants. 2020;9(3):355.
https://doi.org/10.3390/plants9030355

18. Kharchenko V., Golubkina N., Tallarita A., Bogachuk M., Kekina
H., Moldovan A., Tereshonok V., Antoshkina M., Kosheleva O.,
Nadezhkin S., Caruso G. Varietal Differences in Juice, Pomace and
Root Biochemical Characteristics of Four Rhubarb (Rheum rhabar-
barum L.) Cultivars. BioTech. 2023,12,12. https://doi.org/10.3390/
biotech12010012

19. Umar A.S., Igbal M. Nitrate accumulation in plants, factors affect-
ing the process, and human health implications. Agron. Sustain. Dev.
2007;27:45-57;. https://doi.org/10.1051/agro:2006021

20. Santamaria P. Nitrate in vegetables: Toxicity, content, intake and
EC regulation. J. Sci. Food Agr. 2006;86:10-17.

21. Franceschi V., Nakata P. Calcium oxalate in plants: Formation and
function. Annu. Rev. Plant Biol. 2005;56:41-71.

22. Prasad R., Shivay Y.S. Calcium as a plant nutrient. Int. J. Bio-Res.
Stress Manag. 2020;11:iiii. https://doi.org/10.23910/1.2020.2075a

23. Allsopp A. Seasonal changes in the organic acids of rhubarb
(Rheum hybridum). Biochem. J. 1937;31:1820-1829.
https://doi.org/10.1042/bj0311820

24. Golubkina N., Kharchenko V., Bogachuk M., Koshevarov A.,
Sheshnitsan S., Kosheleva O., Pirogov N., Caruso G. Biochemical
characteristics and elemental composition peculiarities of Rheum
tataricum L. in semi-desert conditions and of European garden
rhubarb. Int. J. Plant Biol. 2022;13:368-380. https://doi.org/10.3390/
ijpb13030031

25. Saradhuldhat P., Paull R.E. Pineapple organic acid metabolism
and accumulation during fruit development. Sci. Hort.
2007;112:297-303

26. Albertini M.V., Carcouet E., Pailly O., Gambotti C., Luro F., Berti L.
Changes in organic acids and sugars during early stages of develop-
ment of acidic and acidless citrus fruit. J. Agr. Food Chem.
2006;54:8335-8339.

27. Wu B.H., Quilot B., Génard M., Kervella J., Li S.H. Changes in
sugar and organic acid concentrations during fruit maturation in
peaches, P. davidiana and hybrids as analyzed by principal compo-
nent analysis. Sci. Hort. 2005;103:429-4309.

28. Kabuo N.O., Omeire G.C., Ibeabuchi J.C. Extraction and preser-
vation of cashew juice using sorbic and benzoic acids. Am. J. Food
Sci.Technol. 2015;3:48-54. https://doi.org/10.12691/ajfst-3-2-4

29. Cakir R., Cargi-Mehmetoglu A. Sorbic and benzoic acid in non-pre-
servative-added food products in Turkey. Food Addit. Contam. Part B
Surveillance. 2013;6:47-54. doi: 10.1080/19393210.2012.722131

30. Basu T.K., Ooraikul B., Garg M. The lipid lowering effects of
rhubarb stalk fiber: A new source of fiber. Nutr. Res.
1993;13:1017-1024. https://doi.org/10.1016/S0271-531780521-4

31. Chandel V., Biswas D., Roy S., Vaidya D., Verma A., Gupta A.
Current Advancements in Pectin: Extraction, Properties and
Multifunctional Applications. Foods. 2022;11:2683.
https://doi.org/10.3390/foods 11172683



