XAPYOBI TEXHOJIOT'II

YK 664.143:66.081

SWEETENER ERYTHRITOL OF NEW GENERATION AND
ITS INFLUENCE ON SORPTION-DESORPTION
PROPERTIES OF MARSHMALLOW

A. Dorohovych, V. Badruk
National University of Food Technologies

Key words:

Marshmallow
Sweeteners
Polyols
Erythritol
Sorption

ABSTRACT

Article history:
Received 12.03.2014
Received in revised form
28.03.2014

The article deals with the characteristic of marshmallow
confection. Shown properties of a new generation sweetener
erythritol and its advantages over other polyols. Reflected
the usefulness of erythritol in the production of marshmal-
low. Shown sorption properties of erythritol and marshmal-
low products based on it. The expediency of the use of a
mixture of erythritol and fructose in the production of
marshmallow. Shown their optimal ratio for the impact on
the sorption properties of the product. Designed energy

value of new products marshmallow dietary destinations
based on erythritol and its mixture with fructose. Designed
energy value showed that new forms of marshmallow can be
labeled as products of "reduced" calorie and glycemic.
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LYKPO3AMIHHUMK HOBOI'O NOKONIHHA EPUATPITON |
MOro BnNjiuvB HA COPBLIIMHO-AECOPELINHI
BNIACTUBOCTI MAPLLMENOY

A.M. JTopoxoBuu, B.B. baapyk
Hayionanenuii ynisepcumem xap4o6ux mexHonoziil

Y cmammi nasedeno xapaxmepucmuxy KOHOUMeEpPCvKo2o upody mapuimenoy. [lpo-
AHANIZ06AHO BIACMUBOCTIT YYKPOZAMIHHUKA HO6020 NOKOJIHHIA epumpimaorny ma io2o
nepesaeu HAo inwmu noxionamu. 1liomeepodceHo  OoyinbHiCMb  GUKOPUCTIAHHS
epumpimony npu eupooHuymsi mapuimenoy. Jlocmioxceno copoyiini en1acmusocmi
epumpimony ma eupooy mMapuimenoy Ha 1oeo ocHo6i. Jloeedeno OoyinbHicmb GUKO-
pucmans cymiuti epumpimosry ma (gpykmosu npu supooHuymei mapuimenoy. Iloxa-
3aHO IX ONMUMATTbHE CNIGBIOHOULEHHS 3 MOYKU 30PY GNIUBY HA COPOYITIHT GIACMUBOCNI
6upooy. Pospaxynox eHepeemuynol YiHHOCMI NOKA3a8, WO HOGI GUOU MAPUIMETIOY
MOJACHA MAPKYBAMU SIK GUPOOU 3 « PEOYKOBAHOIO » KANOPITIHICIIO MA 2TIKEMIYHICTNIO.

Kniouoei cnoga: mapuimenoy, yykpozaminHuKuy, noionu, epumpimor, copoyis.

Mapiinmenoy — miHOMOMIOHUH KOHAMTEPChbKUI BUPIO, KU My>Ke MOMIMPEHUN
3akopaoHOoM, ocoOmBo y CIIA. JIng ykpaiHChKOTO CHOKHBaya 1€ HOBH MPOIYKT,
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MPOTE 3 KOKHUM POKOM BiH HAOyBae BCe OLIbIIOI MOMYJIApHOCTI. Bupid Bimomuid 1ie
3 4aciB cTapojaBHboro €runty. CrnovyaTky BiH BUHHK SIK JIKYBaJIbHUHA 3aCi0, OCKIIb-
KU HOro BUTOTOBJISUTA HA OCHOBI €KCTPAKTY KOpeHs pocinunu Marsh mallow (3Biku
i Ha3Ba BUpPOOY) abo Althaea officinalis (AnTel anTeuHwii), IKy BUKOPUCTOBYBAJIH
MIpY JIKYBaHHI aHT1HU. [CHYBaJI0 ABa CriocOOM BUPOOHHMIITBA MAPIIMENIOY : TIEpIIAi —
3 BUKOPUCTAHHSAM COKY KOPEHA aJTes aliTeUHOro, SKAH 3MIIITyBaJli 3 TOpIXaMH 1 Me-
JOM; IPYTHid — 3 BUKOPUCTAHHAM CAMOTO KOPEHS, AKMA OUYMINAIM, MOTIM KHIT -
TWJA W OTPUMYBAJIM M IKY Ta B A3KY MacCy 13 CWJIbHUM KyBaJIbHUM €peKToM. AnTeit
anTeYHW Mpu BUPOOHUITBI MAPIIMENOY BUKOPUCTOBYBaM 10 cepeanHu 1800-x
pokiB. [loctynoBo BiH OyB 3aMiHeHMH Ha >keidaTWH. OCHOBHHUMH pELENTYPHUMH
CKJIaJIOBUMM CYYaCHOTO MapIIMENIOy €: IyKpoBa Iy ipa, TIFOKO3HUHA CHPOIL, MaToKa,
’KEeJNaTHH, apOMaTHYH1 Ta CMaKoB1 100aBk# [1].

Buenumun HYXT B 2001 p. po3pobnena TexHoJoris Ta 3aTBEppkeHl TYY
19492247.011-2001 «Bupobu koHAUTEPCHKI MapumMenoy». OCHOBHUMU CHPOBUH-
HUMU IHTPEIIEHTAMU € IyKOp OLTMH KpUCTaIiuHui (y BUTJISII YAPH ), XKENATUH, Ta-
TOKa, JMMOHHA KHCJIOTa, apOMaTHYHI Ta CMakoB1 peuoBuHH [2, 3]. Hemomikom marii-
MENOY € HafABHICTh IYKpY, 110 OOMEXKY€E CIOKUBAHHSA LIUX BUPOOIB XBOPUMH HA ITy-
KpOBHiA Aiader.

Y CyHEHHA 1aHOro HEMOMIKY MOTpeOyBasio 3A1HCHEHHS TOIIYKY aJlbTEPHATHBHOI
CUPOBHHM, siKa O, MPHU 3aMiH1 IyKpPY B peLENTypi, HE MOripilyBaia sAKiCTb BUPOOY Ta
JaBajia MOXKJIMBICTh BUPOOJISATH BUPOOH, 10 MOXYTh CIIOKMBATH BCl BEPCTBU HaCE-
JICHHA, B TOMY YHCJIl 1 XBOpPl Ha IyKpoBHH mia0eT. Takow CHUPOBHHOKO € I[YKpO-
3aMiHHUKA. ChOTOJIHI Y CBITI BUPOOJIAETHCSA AOCUTh IIUPOKUNA CHEKTP IyKpPO3aMIH-
HUKIB MPUPOJHOT0 MOXOPKEHHS, OCHOBH1 BJIACTUBOCTI AKMX HaBEAEHO y Ta0. 1.

Tabauys 1. OcHOBHI BJIACTHBOCTI MOJTi0JIIB

N . . Temnora
. Kanopiii- | Temnepa- | I'mikemiu-
. Conon- | Po3unHHICTS, : . - po3UH-
ITomomn . 0 o HICTb, Typa IJIaB- | HUH 1HOEKC,
Kicth, on | % mpu 20 °C o o HEHHS,
KKaJ/T nenns, °C %
K JIoK/Kr
JlakTiTON 0,37 56 2,4%%/2 0 122 312 —65
[3omanbTiTON 0,55 24,5/41,5%* 2,4/2,0 142—150 9+3 —39
MansbTiTON 0,9 65 2,4/3,0 144—156 3042 —23
Eputpiton 0,65 37 0,5 126 0 —192

+ B UACEJIbHUKY PO3YMHHICTE 130MaNbTy St, Y 3HAMEHHUKY-130MabTy GS;
« y €BPOCOIO31 KAJIOPIHHICT YCIX MOJIONIB NpHitHATO BBaxkat 2,4 kkaj/r, B CIIIA Ha ocHOBI
KJIIHIYHUX JOCTIIKEHb BH3HAUEHA PI3HA KAJOPIHHICTE MOJIO0NIB (3HAMEHHUK).

JlaHi, HaBeneHi y Tad. 1, maTBepIKyIOTh, IO EPUTPITON MA€ 3HAUHI MEPEBAry Hal
HIIUMHA TIOJIOJIAMHU: HU3bKA KaJOPIMHICTh Ta BIJCYTHS MIIIKEMIUHICTh, IO J03BOJISAE
BUPOOJIATH BUPOOU AIETUYHOTO MPU3HAUEHHS 3 MOHKEHOKO KaJIOPIHAHICTIO [4].

JInd BU3HauUEHHA palliOHAJHLHOTO BHKOPUCTAHHSA €PUTPITONY OYyJIO TPOBENEHO
KOMILJIEKC JOCHIDKEHb 3 BU3HAUYEHHA ONTUMAJIBHOTO JO3YBAHHA EPUTPITONY Ta
HOro BIJIMBY HAa OPTraHOJICNTUYHI, CTPYKTYPHO-MEXaHIuH1 (aAre3id, rpaHUYHa Ha-
Mpyra 3CyBY, BIJHOCHA MPYKHICTb 1 MJIACTUYHICTD ).

Y TEXHONOTii MapIMenoy BaKJIWBE 3HAYCHHA MAlOTh YMOBH ¥ TEpMiHH
30epiraHHs, TOMY AOLUIBHO 0yJIO BUBHAYUTH COPOIIiHO-IeCcOpOIiifHI BIaCTHBOCTI
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MapIIMEIOy Ha €pUTPITOINI 1 MOPIBHATH iX 13 COpOIiitHI-IeCOpOIIHHUMHA BJIACTUBO-
CTSIMU Ha I_Iprl /s TIOACHEHHS BILTHBY epuTpiITONY OYJIO TOCIIKEHO COpOLIitH1
BJIACTUBOCTI CaMOTro IyKpo3aMiHHUKa 1 Iykpy. Kpusi copOii-aecopOriii HaBeneHO

Ha puc. 1.
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Puc. 1. Kpugi copouii-gecop0uii: a) uykpy, 0) eputpiToiy; B) GPyKTO3H; I') MAPLIMENOY Ha
LYKP1; 1) MAPIIMEJIOY Ha ePUTPITONI

Jlna aHamizy OTpUMaHUX PE3yJIbTATIB 130TE€PMHU COPOITli MOAIICHO HA TP 30HHU:
[ — nu3bkoro BojoroBmicty, Il — cepennboro Bosorosmicty, III — Bucokoro
BOJIoroBMICTY (Tadj. 2). Ilepima 30Ha BiANOBIa€ MOHOMOJEKYJAPHIA aacopOIi,
ApyTa 30Ha — TOJIMOJEKYJISIPHIM aacopOlii, TpeTs — KanIspHii aacopOrii.

AHaJi3 OTpUMaHUX JaHUX TTOKA3ye, IO IyKOp MOYHNHAE TMOTJIMHATH BOJIOTY TIPH
ay = 0,78, a eputpiton — npu a,, = 0,91, o CBIAUKTL MPO HOro HU3LKY TIrpo-
CKOITIYHICTb.

JlocmiHKeHHs BIUIUBY €PUTPITONY Ha MapIIMENOy MOKa3ajM, 10 TaKa >K TeHISHITISA
CIIOCTEpITacThCA Y BUpoOax: mpH a,, = 0,75 piBHOBa)KHA BOJIOTICTh Ha ITyKPl CTAHOBUTH
10 %, na eputpirom — 6 %. Bojoricte caMmoro BUpoOy Mapiimenoy CTaHOBUTH 18,5 +
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+ 1,0 %. OTxe, OCKIIBKM PIBHOBAa)KHA BOJIOTICTh YCIX 3pa3KiB HIKYE BOJIOTOCTI BUPO-
Oy, TO Oyie CIIoCTEpIraTuCs NMPOIIEC YCUXaHHs, AKUH y 3pa3Ky Ha €pUTPITONI BiIOyBa-
TUMEThCA TBHIIIE. [le BKasye Ha Te, 110 Ju1d paBUIbHOrO 30epirania (3riqHo 3 TY Y
19492247.011-2001) [2] BupoOH mMOTpiOHO MaKyBaTH Y BOJOTOHEIPOHUKHY Tapy.

Tabauys 2. 3naueHHs PIBHOBAXKHOI BOJIOr OCTI

3HaueHHs PIBHOBAXKHOI BOJIOTOCTI, %0
3pasox Ilepma 30Ha Hpyra 3ona Tpers 30Ha
©=0—25, % ©=26—75, % ©=76—100, %
ay, = 0,0025 a, = 0,26—0.75 ay = 0,76—1,0
Llyxop 0,0 — 0,0 0,0 — 0,0 0.0 — 140,0
Epurpiton 0,0 — 0,0 0,0 —0,0 0.0 —55.0
Mapiumenoy Ha IyKpi 0,0—0,0 0,0 — 10,0 10,0 —110,0
MapmMe“T%z’Ifa CPHIPI 0,0 — 0,0 0,0 — 6,0 7,0 — 20,0

JIist yrnoBIJIbHEHHSA TPOLIECY YEPCTBIHHA (yCHUXaHHS) AOLUIBHO JOAABATH [0
€pUTPITOTY CUPOBHHY 3 BUCOKOKO TIIPOCKOMIYHICTIO. TaKOK CUPOBUHOKO € (PpykK-
to3a. CopOiiifHi BAAaCTUBOCTI (pucC. 1) XapakTepusyrOTh (PPYKTO3y fAK IyKe
FIrPOCKOIIYHY PEUOBUHY, AKA MOYMHAE MOTJIMHATH BOJIOTY MpH ay, = 0,49 1 pu ay =
1,0 moxxe mormmHyTH 10 180 %, TOmi AK epuTpiToa — 10 55 %.

Hamu Oyn0 mpoBeaeHO Cepito AOCHIIB, Y SIKUX €PUTPITON 3aMIHAIN Ha (PpyK-
to3y Bix 10 mo 50 %. Ha puc. 2 HaBeaeHo kpuBi copOrii-aecopOiii 3pa3kiB Map-
IIMENIOY Ha CYMIII €pUTPITONY 3 PpyKTO30k0 B KiIbKOCTI 20 %, 30 % ta 40 %.
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Puc. 2. Kpugi copouii-necop0uii Mmapumimeaoy Ha cyminni epaTpiTosy i ppyKTo3n:
a) 80 % eputpitony ta 20 % dpyxrosu; 6) 70 % eputpirony ta 30 % dpykTosy;
B) 60 % eputpitony ta 40 % dpykrosu

PesynbTatu aHamsy KpuBuX copOIiii HaBeAeHO B Tad. 3.

AHami3 OTpUMAaHUX JaHWX MOKa3aB, 110 BCI 3pa3Kud BXKE B 30HI MOHOMOJIE-
KyJISIpHOi aacopOIIii MOrarHaloTh 10 2 % BOJNOrH. 3aMiHa €pUTPITONY Ha PPYKTO3Y
MPU3BOAUTH /10 TOTO, IO PIBHOBAXXHA BOJIOTICTh 3pOCTAE 31 30UIBIIEHHSAM BiICOTKA
¢dpykrozu (ripu 20 % ppykrosu 1o 13 %; npu 30 % ppykrozu a0 16 %, npu 40 %
dpykroszu 10 21 %). 3amina eputpitony Ha 35 % Qpykro3u Oyae 3ade3neuyBaTh
3HAQUYECHHS PIBHOBAXKHOI BOJIOTOCTI, SKE MOPIBHIOE BOJOTOCTI JIOCTIIKYBaHOTO
3pas3Ka MapIiMenoy.
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Tabauys 3. 3HaueHHs PIBHOBAXKHOI BOJIOr OCTI

3HadeHHs PIBHOBAaKHOI BOJIOTOCTI, %
3pa30k MapIIMeIoy Ha

VML EDHTOITONY T2 Ilepmia 3002 Hpyra 30Ha Tpers 30Ha
™ o p ngn Ty ©=0_25 % © = 2675, % © = 76100, %
26 a, = 0,0—0,25 a, = 0,26—0,75 a, =0,76—1,0

80 % na 20 % 0,0—20 2,0— 13,0 13,0—61,0

70 % na 30 % 0,0—20 2,0—16,0 16,0 — 62,0

60 % na 40 % 0,0—20 2,0—21,0 21,0—65,0

Hamu Oynu po3poOJieHi pelentypu Ha €pUTPITONI 1 HA CyMIlIl €pUTPITON-
dbpykroza (35%). JocmmkeHo iX opraHojenThuuHi, (PI3MKO-XIMIUHI MOKA3HHUKH,
BU3HAUCHO TJIIKEMIUHICTh 1 EHEPTeTUYHY IIHHICTh. Pe3yabTaté po3paxyHKy
HABE/ICHO B Ta0II. 4.

Tabauys 4. EnepreTuuHa HiHHICTH BHPOOIB MapIIMeJIOy

3pa3ok MapIIMenoy Eneprernuna I1iHHICTh, KKaJI
Ha LYKpI 343,49
Ha ePUTPITONI 75,06
Ha cyMill eputpitony ta ppykrosu (65 % nHa 35 %) 149,48

Po3paxyHok mokasas, 1[0 €HEPreTUYHa LIHHICTh MAPIIMENOY, BUTOTOBJIEHOT O
Ha eputpiToni, Ha 78,1 % MeHIa 3a KaJlopiHHICTh 3pa3ka Ha IyKpl, a Ha CyMili
€pUTPITONY Ta (PPYKTO3U BIAMOBIAHO — HA 56,5 %.

VY pi3HHX KpaiHaX CBITY 3aKJIaJIcHI BUMOTH JI0 MTPOAYKTIB, K1 MatOTh MAPKyBaHHS
«31 3MEHIIEHO KanopiiHicTion. B CIIIA — e npoaykTH, B SIKMX KaJIOPIHHICTh
3MEHIIIeHa IoHakiMeHIne Ha 25 %, B Himeuunni ta Icnanii — #a 30 %, y I1IBerii Ta
Benukiii bputanii — Ha 25 %, y ®panini Ta Higepiaangax — Ha 33 %, MOPIBHAHO 3
Xap4oOBMM NPOIYKTOM, BHTOTOBJICHMM 3a CTaHAAPTHOK penentyporo [4]. Bcee 1e
BKa3y€ Ha T€, 1[0 HOBI BUIM MapIIMEJIOy MOXHA BITHECTH /10 BUPOOIB «31 3MEHIIIe-
HOIO KajopiiHicTio». [Ipr po3podiii KOHAUTEPCHKUX BUPOOIB NIETHUHOTO MIPHU3HA-
YEHHS BaXKJIMBE 3HAUCHHS MalOTh TJIKEMIYHI 1HJEKCH CHUPOBUHH, IO
BUKOPUCTOBYETHCA. [ JIIKEMIUYHUN 1HIEKC — TMOKAa3HUK, AKWH MOKa3ye CHiBBIAHO-
IIEHHS KOHLIEHTpAIlli TJIFOKO3U B KPOBI JIFOAWHM, AKA BXKWUBAE JIOCIIAHUNA Ta era-
JIOHHUH MPOAYKT. SIK €TajloH BUKOPUCTOBYIOThH OLIMIA xJ116 a00 TIFOKO3Y.

Y HYXTi po3pobiieHa METOoauKa pO3paxyHKY MOKa3HUKA TIIKEMIYHOCTI, SKa
BPaxXOBY€ MIIKEMIYHHUH 1HJIEKC CUPOBUHM Ta ii KuUbKicTh B 100 r mpoaykty [5]. Po3-
paxyHOK MOKa3HHUKA IIIKEMIYHOCTI HOBUX BUPOOIB MapIlIMENOy HaBEIEHO B TaOJ. 5.

Tabauysa 5. Po3paxyHoK NOKA3HHKA IVIIKEMIYHOCTI 3pa3KiB MapUiMeJioy

Eputpiton ®pykTo3a I'mroxo3a Mansroza | Kpoxmane
Bmicr | (T1=0%) T1=20%) | (TT=100%) | (IT=105%) | (I1=70%)
cupoBuHU| VY Y Y v v
CHPORIHA " 500+ | 100 ¢ |V mpo- | 100t |V mpo- [ 100 ¢ Hgo_ 100 Hgo_ 100 T Hgo_
OPOAYKTY|CHPO- | AYKTI |CHPO-| OYKTI |cHpO- . | cupo- . |cupo- .
BHUHHU BUHH BHUHHU AyKTL BHUHHU AYKTL BHUHHU AyKTL
Epurpiton| 73,86/ 98.6 72,82/ | i i i i i i i
49 ,90%* | 49,20
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Ilpoooeocenna mabn. 5

Opykroza | 0/22,57 - - 98,0 [0/22,12| - - - - -
[NTaToka 8,76 - - - - 15,6 | 1,37 (28,15] 2,47 | 34,0 | 2,98
* B UMCENTPHUKY 3pa30K HA €PUTPITONI, B 3HAMEHHHUKY — Ha epuTpiToii Ta ppykTo3i (65 % Ha 35 %).

Po3paxyHok moka3zHHKa TIIKEMIYHOCTI MPOBOANIIN 3a (hopMyJioro 1:
II'=aq,-x,+a, - x,+a;-x;+...+a,-x,, (1)

ne d;, dy ds...d, — TIIKEMIUHMI 1HIEKC BYTJICBOMIB, X;, X2, X;...X, — KUIBKICTb
BIINMOBIAHKUX BYTrJeBoAiB y 100 r rotoBoro npoaykry. TakuM 4MHOM, 3pa3oK map-
LIMENIOY Ha IyKpi Mae riaikemivyHictb 51,06 oa., Ha epurpitont — 6,05 ox., Ha cy-
MIIII1 epuTpiTOdy Ta ppykrozu — 10,56 ox.

BucHoBKku

Y pesynbTari MPOBEASCHUX JOCTIKEHb JTOBEASCHO JOLUIbHICTh BUKOPUCTaHHS
€pUTPITOIY MPU BUPOOHHUIITBI MAPIIMENOY JIETUUHOTO MPU3HAYEHHS MJS BCIX
BEPCTB HACEJICHHA, B TOMY YHMCJI 1 XBOPUX Ha LyKpoBUil miader. BuzHaueHo onrtu-
MaJibHE CHIBBIIHOIICHHA €puUTpiTONy Ta QpykTo3u (65/35 %), ki mokazaau, 1o
npu a,, = 0,75 piBHOBa)KHA BOJIOTICTh BIATOBI/IA€ BOJOTOCTI camoro BupoOy. Pos-
PaxXyHOK €HEPTreTUYHOI IIHHOCTI 1 TKEMIYHOCTI JIOBIB MOXKJIMBICTh MapKyBaHHSI
BUPOOIB HA €PUTPITONI 3 TMOHWKEHOK KaJOPIHHICTIO 1 «PEIyKOBAHOKO
[JIIKEMIYHICTIO» [6]. HOB1 BUpOOM HA OCHOBI €PUTPITONY MOXHA CIIOKUBATH JItO-
JsIM, SIK1 XBOP1 Ha IIyKPOBHH M1a0€T 1 CTpaKIar0Th BiJl HAAMIPHOI Bary.
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CAXAPO3AMEHMTENDb HOBOIo NnOKONEHUA
IPUTPUTON M Ero BIIMAHVUE HA COPBLIMOHHO-
AECOPBLMOHHBLIE CBOMCTBA MAPLUMENOY

A.H. lopoxosuy, B.B. baapyk
Hayuonanenwiii ynugepcumem nuiyedvlx mexHon02ul

B cmamwee npuseoena Xapaxmepucmuxa KOHOUMEPCKO20 U30eUsi MAPULMEILOY.
Ipoananuzuposanvi ceOTCMEA CaXapO3aMeHUmesi H0B020 NOKONEHUS epUMPUMOoNd
U eco npeumynyecmsa nepeo opyeumu noauoramu. Iloomeepoocena yenecooopas-
HOCMb UCNOTIb306AHUs. epUMPUMOIA NpU npousgoocmee mapuimenoy. Hecneoosarvi
CopOYUOHHbBIE CBOTICMEA ePUMPUMOIA U UZ0ETUsL MAPULMETIOY HA €20 OCHoge. J[oka-
3aHA YenecooOPASHOCb UCNOTILIOGAHUSL CMECU ePUMPUMOTIA U (PPYKMO3bl Npu Npo-
usgoocmee mapuimenoy. Ioxkazano ux onmumManbHoe COOMHOULEHUE C MOYKU 3PEHUS
GIUAHUSL HA COPOYUOHHBIE C8OTICMEa uoenus. Pacuem snepeemuueckoli yenHocmu
NOKA3AT, YO HOBbLE GUObL MAPULMENLOY MOJCHO MAPKUPOBAMb KAK U30EIUsl U3 «pe-
OVYUPOBAHHOIL» KATOPUTIHOCIBIO U 2TUKEMUYHOCTIBIO.

Knwueesvie crosa: mapuimenoy, caxaposamenument, NOTUOTbL, epUMPUMOoOn, copo-
yus.
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