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Pa3pa0GoTka HOBOH penentypbl GPyKTOBO-0BOILIHBIX MIOPE ¢ MEIOM

U PUCOM VI JE€TCKOI'O IHTAHUS
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AnHoTtanus. [Iutanue sBIsIETCSI OMHUM U3 TJIaBHBIX (JaKTOPOB, 00ECHEUMBAIOIINX HOPMANIBHBII POCT U pa3BuTHe pebeHka. B Kvipreizcrane
npokuBaeT okoso 160 298 nereit B Bozpacte 10 | rona, Ui KOTOPBIX HEOOXOAMMO CIIEIMAIBHOE JETCKOE NMUTAHUE M 3Ta MOTPEOHOCTH
00€ecreunBaloTCsl TOIBKO 3a CUET JAOPOTMX MMIIOPTHBIX NPOAYKTOB. Llenbio uccnenoBanus SBISIIOCH pa3paboTKa pelenTyp U TEXHOJIOTHU
HOBBIX ()PYKTOBO-OBOIIHBIX IIOPE JUISl IETCKOTO MUTAHHS C UCIOJIB30BAHUEM MECTHOrO ChIpbs. s pa3paboTKM HOBOrO MPOLYKTa ObLIM
BBIOpaHbI SI0JI0KH, IpyIia, ThIKkBa. OCOOCHHOCTh HOBBIX PELICIITOB 3aK/II0YACTCS B UCIIOIb30BAHUHU PUCOBON MYKHU U MeJla, KOTOPBIC SBIISIOTCS
MCTOYHHKOM JIETKOYCBOSIEMBIX YIiieBozoB. OnTiMaibHas pelenTypa Oblia BIOpaHa Ha OCHOBE Pe3yJbTaTOB OPraHOJCNTHYSCKOrO aHAIM3A.
M3y4eHbl pU3NKO-XUMHYECKHE U PEOJIOTHYECKIE XapaKTePUCTUKH Mmope. Peosiornueckue napamMeTpbl ObUIN OTYYEHBI C HIOMOLIBIO PeOMeTpa
MCR-302. Kpusble TedeHust ObLIH MOIy4eHbI pU TeMiepatypax 25, 35 u 45 °C. AHaiu3 THKCOTPOIHMHU ITPOBOAMIICS ITyTEM pacyera IUIOLIa 1
ructepesuca. s omucaHus KpUBOI BS3KOCTH mNpuMeHsuid ypaBHeHus: OctBanmbaa jge Busi, Keccona u bunrama. Kosdduuuent
JIOCTOBEPHOCTH aNmpokcuManuK ypasaenus Octeanbaa e Bunsg R?=0.9936 + 0.9998 GbUT caMbIM BBHICOKHM, TIO3TOMY OHO HCIOJB30BAJIOCH
JUISL paccyera peojorHyecKux napamerpoB. JloOaBieHHe y3reHCKOro puca B PELenTypy IUIOJOBBIX MIOPE YMEPEHHO MOBBILIACT BS3KOCTb.
Pazpaboranubie mope 6naronaps co6anaHCUPOBAaHHOMY COAEPIKAHMIO YIIIEBOJOB U OPraHUYECKUX KHCIIOT, 00J1a1a10T XOPOLIMMH BKYCOBBIMHU
cBoiictBamu. CojnepxkaHusi KapoTuHOMIOB (mpoBuTamuHa A) coctaBiuser 0,676 mr %, uyTo obOecrmedymBaeT CyTO4YHYIO HOpMy. Bcee
pa3paboTaHHble NIOPE PEKOMEHIYIOTCS B KA4eCTBE MPUKOPMA JUIsl JIeTel ¢ 6 MECSYHOTO BO3pAacTa.
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Development of fruit and vegetable purees using honey and rice

for infant nutrition
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Abstract. Nutrition is one of the most important factors that ensure normal child growth and development. In Kyrgyzstan there are about
160,298 children younger than 1 years of age, for whom special baby food is needed and this need is provided only by expensive imported
products. The purpose of the study is to develop recipes and technology of new fruit and vegetable purees for baby food using local raw
materials; determination of the basic physicochemical parameters of a new product. As objects of research were selected apple, pear, pumpkin,
potatoes. Rheological properties were obtained by shear rate scan tests in a rotational rheometer, with geometry of concentric cylinders in
temperatures of 25, 35, 45°C. The thixotropy analysis was made through the calculation of the difference between the areas under up and down
cycles' flow curves. In order to describe the rheological behavior of beverage, the flow curves were modeled using equations such as Herschel-
Bulkley, Casson, and Ostwald-De-Waele. Based on the values of correlation coefficients and variance of the estimated parameters, Ostwald-
De-Waele model was chosen for fitting of experimental data. A special feature of new recipes is the use of uzgen rice (local variety of rice)
flour and honey. These ingredients give purees the texture and consitency required for children. Developed canned food due to the balanced
content of carbohydrates and organic acids have good sensory properties. The content of carotenoids (pro vitamin A) is 0.4 mg%, which
provides a daily rate. All designed purees are recommended as a breakfast purees for babies from 6 to 24 months.
Keywords: Baby food, recipes, puree, honey, rice, Kyrgyzstan

Y 3Ta MOTPEOHOCTh 0OECIICUMBACTCS TOJIBKO 3a CUET
JOPOTHUX MMIIOPTHBIX MPOIAYKTOB. B TO ke Bpems
ChIpbeBasi 0aza B peciryOJIMKe MO3BOJISIET POU3BOIHTH
BBICOKOKAYECTBEHHYIO MPOIYKIHIO JUIS JETCKOTO

BBeaenne
HI/ITaHI/Ie SABJIACTCSS OAHUM U3 TJIABHBIX
(hakTopOB, 00ecIIeunBaroMX HOPMaJIbHOE
TEUEHUE IPOIIECCOB POCTa M Pa3BUTHS peOCHKA.

I'pynHoe BckapmiluBaHME PEKOMEHIYETCS B Teue-
HUE TEepPBBIX 6 MecslEeB XU3HH, HO C 3TOrO Bpe-
MEHH HEOOXOAMMO JOTOJIHUTEIbHOE IHTAHHE.
BBenenue AOMOTHUTENHFHOTO MHTAHUS SBISETCS
B2)XHBIM MOMEHTOM B pocTe€ peOeHKa, BIHSET
Ha GopMupoBaHue 310poBbi [1, 2].

B Keipreizcrane nposkusaet okosio 160 298
neTteir B BozpacTe 1m0 1 ropma [3], IS KOTOPBIX

HCO6XOI[I/IMO CliIcuaJIbHOC JOCTCKOC IIMTAaHUC,
Jlns muTHpoBaHUs
Kymamosa bL.K., CmananueBa X.H. Pa3pabotka HOBOIi perenTyps
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nuTtanus [4], ofHAKO HE CYIIECTBYET HH OJHOTO
3aBOJIa 10 MPOU3BOJICTBY AETCKOTO IUTAHUSI.
[IpobGiiema obecrieyenns nereit MpoayKTaMu
MMUTaHUS MOXKET OBITh pEIIeHa TMpH pa3padoTKe
U BBITYCKe ()YHKIIMOHAIBHBIX M KOHKYPEHTOCTIOCO0-
HBIX OT€YECTBEHHBIX MPOJYKTOB C UCIIOIh30BaHUEM
HOBBIX MCTOYHHUKOB CHIPBS, CITOCOOHBIX MOKPHITH
JeUIUT He3aMEHUMBIX MHIIEBBIX BEIIECTB [5, 6].
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[Ipu pa3paboTke HOBBIX MPOIYKTOB IS
neteit mo 1 roma ciemyer oOpaTWTh BHUMAaHWE
Ha PEKOMEHJIAINN  MEXTYHAPOJHBIX OpraHW3aIHi.
Bo3spact BBesieHUs TBEPAOM MUIIU COTJIACHO MEX-
IyHapoaHoOW nutepatype [7, 8] cocraBisieT OT
17 no 26 memenb (4—6 MecsueB). Y MIIaJICHIECB
©XKEJHEBHOE TOTPEOJICHNE JHEPTHU B KAIOPHUIX
cocraBisier 7075 KKaI/Kr B CyTKU. PekomeHmyemoe
©KETHEBHOE MOTPEOICHUE YITICBOJIOB BapbUPYyETCS
ot 45 no 60% oT o0Iero KOJMYeCTBa KaJOPHI.
Pazpemeno ucnonp3oBanye B TUTAHUH MJIaJICHIICB
MPOCTHIX KPaxMaJIoCcOICPKAIHX MPOTYKTOB TaKHX,
Kak, XJie0, MakapoHbI, pUc, KYKypy3a, OBEC, TUMEHb,
a Takke kaprodernb. Pekomenmyercs ymepeHHOe
notpebieHue 000OBBIX, (PYKTOB U OBOIICH.
KomnvecTBO moTpeOneHust KUPOB COCTaBIISIET
25-40% ot obrmiero KonmyecTBa Kanopui [§].

®OpyKkTOBOE THOpE SABISETCS OJHUM W3 ca-
MBIX PaHHUX MPOJYKTOB B pallMOHE MIIAJICHIICB.
Peonoruueckre xapakTepHCTUKH BMECTE C CEH-
COPHBIMH SIBJSIFOTCSL  PEUIAIONIMMHU  (haKTOpaMu
JUTSL TIPUHSTHSL PEOCHKOM TMMUINEBOTO TPOIYKTA.
KoHcuCcTeHIUS MUK JIJIsl MJTaJICHIICB  JTOJDKHA
OBITB YKHUKOM, TOMOI'€HHOM, YTOOBI OHU HE BBHI3BIBATIN
TpyJQHOCTEH MpH riaoTaHud [8, 9].

[puBeneHs! gaHHbIE 1O Pa3pabOTKE pElenTyphI
W UCCIIEZIOBAHUIO (PH3UKO-XMMHYECKHX TOKa3aTeNen
HOBBIX ()PYKTOBO-OBOIIHBIX MIOPE YIS JETCKOTO
MUTAHUS C UCTIOJIb30BAHUEM MECTHOTO ChIPhSI.

MarepuaJibl U METOABI

OOBeKTaMH HCCIIENOBAHUS IJIS CO3IaHUs
(YHKIMOHANBHBIX TMPOJYKTOB THUTaHUS OBUTH
BBIOpaHBI SIOJIOKH, TPYIla, THIKBA, MOPKOBb, Y3I€H-
CKHUH pHC, a TAaKKe MEN.

Ompenenenne ColepKaHUs CyXuX BEIIECTB
npoBoauiu 1o OCT 8756.2; o01ieli u TUTpyeMoit
kuciiotHoctd — 1o 'OCT 8756.16. KomuuectBo

VIJICBOJIOB HaXOAWIX (DEeppUITMaHUIHBIM METOIOM,
OCHOBAHHBIM Ha OKHCJICHHUHM CaxapoB OKCHJIIOM
xkenesa (III) (F'OCT 8756.13-87). Coxnepxanue
Butamuda C Haxommm 1o 'OCT 24556-89. Meton
OCHOBBIBACTCS HA OKHCITUTEIbHO-BOCCTAHOBUTEIILHBIX
pEaKIMsIX C HATPUEBOW COJIbIO 2,6-TuXI0pheHO-
nmuagodeHona. MccnenoBanue KojawdecTBa Kapo-
THHOWJIOB OCHOBAHO HA OTPE/ICIICHUH ONITUYCCKON
TUIOTHOCTH CIIUPTOBOM BBITSDKKH TPH  JTHHE
BOJHBI A = 450 HM.

WsMepeHusi peoslorMYecKuX MapaMeTpoB
OCYILIECTBIISUTH € MOMOIIBI0 a0COMIOTHOTO PEOMETpPa
MCR-302 (Anton Paar, Austria) ¢ UCITOTb30BaHAEM
pudnénoro mamepureapHoro tena Z3 DIN. Kpusrsie
TEeYCHHs OBUIM TIOJYYCHBI NMPH TeMmIepaTtypax 25,
35u45°C. Ckopocts casura B 1-M HHTepBaie
yBenumBanack ot 0,2 10 50¢!, Bo 2-M Gbuia mocTo-
sunoi 50 ¢, B 3-M ymenbmanack ot 50 10 0,2 ¢,

PeSyJ’[BTaTLI H oﬁcymeﬂne

TexHonoruyeckass cxema IPOU3BOJCTBA
(PYKTOBO-OBOIIHBIX MIOPE BKIIOYAET MOATOTOBKY
PacTUTENBHOTO CBHIPbS: COPTUPOBKA 10 KAYeCTBY,
MO¥Ka, OTYMCTKA OT HECHEMOOHBIX YacTel, OIaH-
LIIMPOBKA IapOM, H3MENbYCHUE, NPOTUPAHHE.
[Momy4ennsle mope-monyhadprKaThl KyMaXXHPOBaAIH
B COOTHOILCHHUSX, MPU KOTOPHIX OOeCIeYnBaCTCs
FapMOHHUYHBIM BKyC, 3amax M LBeT. Peunentypsl
pa3paboTaHHBIX (PYKTOBO-OBOIIHBIX IOPE MPe-
craBieHsl B Tabmuue 1. OcoOEeHHOCTh HOBBIX
PELENTOB 3aKI0YaeTCs B 3aMEHE caxapa pUCOBOU
Mykoii (4%) u megom (8—12%), koTopsie TpUAAIOT
MPOJYKTaM TapPMOHHYHBIN BKYC U HEXKHYIO KOHCH-
crenuuto. [locne KymaXupoBaHUS TPOZYKTHI
MOJOTpeBaJId, TOMOTCHU3UPOBANIH, TIOCIIE J1ea’pa-
mun ¢acoBanmu B Tapy (100 mu), ykymopuBanu
u crepunnzosaiu npu 100 °C, 20 mun.

Tabnuna 1.
Penenitypsl pazpaboTaHHBIX PYKTOBO-OBOIIHBIX MIOpE, %
Table 1.
Formulations developed fruit and vegetable purees, %
HaumenoBanue miope | S16mnoku | I'pymwa | ThikBa | Men | Pucosas myka |
Name of puree Apples Pear Pumpkin Honey Rice Flour
S16;7104HO-TpyIICBOE MHope ¢ MezIoM | 48 44 0 3 0
Apple and pear puree with honey
S165109HO-THIKBEHHOE MIOPE C MEJIOM |
Apple and pumpkin puree with honey >6 0 32 12 0
S167109HO-TPYIIEBOE ITIOPE ¢ prcom | 48 48 0 0 4
Apple and pear puree with rice
H6nquo—THKBe§Hoe Tope ¢ pHcoM | 52 0 44 0 4
Apple-pumpkin puree with rice
Jlnst cBsi3u ¢ penakuueit: post@vestnik-vsuet.ru 279
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Tabnuna 2.
OU3NKO-XUMHYECKUE TIOKa3aTeI pa3pabOoTaHHKIX (PYKTOBO-OBOIIHEBIX MIOPE JUISL IETCKOTO MUTAHHUS
Table 2.
Physicochemical parameters of the developed fruit and vegetable puree for baby food
Cyxue Kucnotsocts | MHBepTHBII Buramun | Kapotussl,
HaumenoBanue mope | Bemectsa, % | TuTpyemas, % | caxap, % | Caxaposa, % H C,mr/100r| wmr/100T
Name of puree Dry matter Titratable Invert Sucrose, % p Vitamin C, | Carotenes,
content, % acidity, % sugar, % mg/100g | mg/100g
S6noano-TpymeBoe
Ap;*:gig Il;/leilzr[ophflree 20,83 % 0,35 10,19 1,51 440| 246 0,022
with honey
S1651049HO-TEIKBEHHOE
[TFope € MEAOM 23,66 0,31 11,22 2,19 418 327 0,497
Apple and pumpkin
puree with honey
SI6nouHO-Tpy1IEBOE
11Ope € PHCOM 15,22 0,34 5,91 1,14 401 2,02 0,023
Apple and pear puree
with rice
S161104HO-TBIKBEHHOE
TOpE € pAcoM 12,49 0,35 4,66 0,89 440 | 2,69 0,676
Apple-pumpkin puree
with rice

* N
B Tabnune naHbl cpeHMe 3HAUCHHS TPEX NMapajuIeNbHBIX ONpeesIeHHH; cTaHaapTHoe oTkiIoHeHue SD < 0,5.

* The parameters are reported as the mean and standard deviation (SD =< 0.5) of three independent measurements.

W3 T1abmuipl 2 BHUAHO, YTO XUMHYECKUM
COCTaB OTACIBHBIX MIOPE OTINIAETCS MO COAEpKa-
HUIO CyXHUX BEIIECTB, YTJIEBOAOB, KHUCIOTHOCTH,
ButamuHa C u KapoTuHOHJ0B. Cyxue BellecTBa
Haxonarcs B mpenenax 12,49-23,66%. Kak BuaHO
13 TaOJIUIIB 2, TPeo0IaJaloNIMMH B XUMHUUECKOM
COCTaBe TMIOpEe SIBIAIOTCA YIIIEBOJABI, KOTOPBIC
MPEACTABICHBl MOHO- | nucaxapamu. Camoe
BBICOKOE COJICp)KaHUE YIJICBOJOB OOHApPYKEHO
B SI0JIOYHO-THIKBEHHOM TIope ¢ MeaoM — 13,52%
U B 0JI04HO-TpyIIEBOM Trope ¢ Menom — 11,70%.
OT0 OOBsCHSETCS TeM, 4YTO B PEUEnTypy ITHX
MIOpe BXOIUT Me B kKoinnuectse 12 u 8% cooTBet-
CTBEHHO. YMEPEHHOE KOJIMYECTBO CaxapoB UMeEET
MIOPE ¢ Y3reHCKUM pucoM. M3 o011iero konuuecTra
yraeBo1oB okojio 80—85% mpuxonuTcs Ha MOHO-
caxapa, KOJIM4eCTBO caxapo3bl cocTaiuseT ot 0,89
1m0 2,19%. Tutpyemass KHCJIOTHOCTH SIBIISIETCS
OJHHMM U3 CaMbIX Ba)KHBIX IIOKa3aTelieii, OT Hee
3aBUCHT TAPMOHUYHBIN BKYC TIpoykTa. KommdecTBo
OpPraHHYEeCKUX KHCIOT B pa3pabOTaHHBIX IIOpe
coctasisieT ot 0,31 mo 0,35%, 4To HEe mpeBhIIIaAeT
HopMmsl 0,6%. Pa3zpaboTanHble HIOpe COAepkaT OT,
0,2 mo 3,49% suramuna C, a Taxoxe 0,02—0,68 Mr%
KapOTHHOWJIOB.

Pe3ynbTaThl peoiorndecKux n3mMepeHuit

Kpussle, nonydeHHble IPU PEOTOTHUECKUX
M3MEPEHHSX S0JIOYHO-TPYIIEBOTO MIOPE C MEIOM
(Ne 1), mpexncraBneHs! Ha puCyHKE 1.

280

—==25°C -#-35°C —==45°C

JAuHamuyeckan BaskocTs, MNa *c

Dynamic viscosity, Pa*s
Hanpskenue cagnra, MNa

Shear stress, Pa

CkopocTk caswra, ¢ * Shearrate, s -1
PI/IcyHOK 1. 3aBHCUMOCTD BA3KOCTH U HanpsOKCHUA COBUTa
OT CKOpPOCTH CIBHIa MpHU Temmepatypax 25, 35 u 45 °C.

Figure 1. Effective viscosity and shear stress versus shear rate
of new purees at different temperatures 25, 35 and 45 °C

Kaxxymasicst BSI3KOCTh (1) HCCIEIOBAaHHOTO
MPOJYKTa CHIDKAlIach Pe3KO B IUANa30HE CKOPO-
ctu casura ot 0,02 o 10,00 ¢!, uto nmoxa3ssiBaeT
paspylieHue CTPYKTYpbl. 3aTeM KPUBBIC BA3KOCTH
MMEIOT YYacTKH IUIaBHOTO TMepexoJia K MOYTH TI0-
cTosTHHOM Bs3KocTH. KacarensHoe HampspkeHue (T)
B KoHIle gocturaetr 69,2; 43,9; 39,3 Ila cooTrBecT-
BeHHO 1ipu 25, 35 u 45 °C. Takum obOpa3zom, Bce
pa3paboTaHHBIE TIOpPE B JUANa30HE CKOPOCTH
casura ot 2 10 50 ¢! mpoaeMOHCTPUPOBAIH APKO
BBIPDA)KCHHBIE HEHBIOTOHOBCKME cBoMcTBa. Jlis
OTIMCaHUsl KPUBOW BSI3KOCTH B JJaHHOM JIMAara3oHe
CKOPOCTEeH  CIOBUIra MNPUMEHSJIH  YpaBHEHHS
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OctBanpaa ae Buns, Keccona u bunrama. Cpenu
OTUX YypaBHCHHWH HaAmMOOJEe TOYHO OIHMCHIBACT
ypaBaenne (1) OctBampma e Bumst ¢ kxodd-
(PUIIMEHTOM  JOCTOBEPHOCTH  ANPOKCUMAIIHH
R>=10.9936 + 0.9998:

=Ky, (1)

rae t— HampsbkeHue casura, lla; K— koag-
(UIMEHT KOHCUCTEHIINH, 3aBUCALINNA OT IPUPOABI
MaTepuana; y'— CKOpocTh jedopmanuu, c’;
n— WH/IEKC TeYCHUSI.

Peonornueckue mapaMeTpbl, pacCINTaHHBIC
no ypaBHeHuto OcTBasbaa, MPeACTaBICHBl B Ta0-
matie 3. Koaddurment koacucteHmu K sBiseTcs
Mepoi BHYTPEHHETO TPEHUS © BO MHOTOM 3aBHUCHUT
OT COAEPIKAHMsI CYyXUX BELIECTB U CTPYKTYpBI CH-
crembl. Koadunment koHcucteHnmm o0pas3moB
C PUCOBOM MYKOW HAaMHOTO BBILIE 10 CPABHEHUIO
¢ obpasuamu ¢ MegoM. CTerneHb TeKydecTd 00pasios
Haxonutcsa B npeaenax 0,24+0,35. Kak uzBecTHO,
geM OOJIbIIIe CTETeHb TEKYYECTH /1 OTKJIOHSIETCS
OT EMHHULIBI, TEM CHJIIbHEE 3aBUCUMOCTh BA3KOCTH
JKUIKOCTH OT ckopocTr capura [10]. MccnemoBanue
THUKCOTPOITHBIX CBOMCTB TPOBOIIIOCH W3MEPEHHEM

wiomanu ructepesuca (HA) Mexny KpuBbIMH

MEepBOTrO ¥ TPEThero uHTepBasoB. llmomans

TUCTEepEe3rca YMEHBIIACTCS C yBEIMYEHUEM TEM-

nepatypbl. HamGombmmii 3ddext Bo3aeicTBUSA

TeMIlepaTyphl Ha PEOJIOTHYECKHe IOKa3aTeln

HaOMromaeTcs TpPH CHWKEHHH TEMIIEpaTypsl
Temnepatypa, °C

¢ 25 na 35 °C (pucyHok 2).
Temperature, °C

Pucynok 2. D¢ dexTiBHAS BSI3KOCTh HOBBIX ITFOPE MPH
Pa3IMYHBIX TEMIIEPATypax.
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Figure 2. Effective viscosity of new purees at different
temperatures

Tabnuna 3.
Peosoruueckue napamMeTpsl pa3paboTaHHBIX (HPYKTOBO-OBOIIHBIX MTIOPE,
paccuuTa"HbIe 0 ypaBHeHHIO OCTBaIbIa
Table 3.
Rheological parameters of the developed fruit and vegetable purees,
calculated according to the Ostwald equation
HanmvenoBanue mope Tewmmepatypa, °C | K, [Ta-c® n R Ha, Ia/c Nspe (50/¢)
Name of puree Temperature, °C | K, Pa-s" Ha, Pa/s ITa-c|Pa's
25 19,40 | 0,24 | 09987 | 169,72 0,99
#I6110um0-TpyIIEBOE MOPE C ME/IOM 35 1624 | 025 | 09998 | 95,58 0,88
Apple and pear puree with honey 45 13.93 | 027 | 09980 | 113.40 0.78
25 2596 | 025 | 09971 | 486,86 1,39
S16109HO-TBIKBEHHOE Irope ¢ MEAOM 35 18.61 0.29 0.9956 415.64 1.15
Apple and pumpkin puree with honey 15 15’07 0’31 0,9961 348’41 1’01
25 2881 | 025 | 09980 | 451,95 1,51
Flbz0at0-rpymIEBOe MOpe ¢ pucom 35 23,74 | 027 | 09977 | 428,63 1,34
Apple and pear puree with rice 45 17,72 | 028 | 09982 | 292,57 1,09
25 22,77 | 0,26 | 09958 | 458,02 124
S10:109HO-THIKBEHHOE ITIOPE C PHCOM 35 19.50 029 0.9936 203.20 120
Apple-pumpkin puree with rice 45 1414 | 032 | 0,9946 | 340,09 0,99

B tabnuie naHbl cpeHNe 3HAUCHHS TPEX NMapajuIeNbHBIX ONpeeNIeHuH; CTanaapTHOe oTkiIoHeHne SD < 0,25.
The rheological parameters are reported as the mean and standard deviation (SD = 0.01) of three independent

measurements.
3akia04eHue
PaspaboTannsie ope Onaronapst
cOalaHCHPOBaHHOMY  COJICP)KAHHUIO  YTJIEBOJIOB

Y OpraHMYeCKUX KHCIOT 00JafaloT XOPOUTUMHU
BKyCOBBEIMHU cBoiicTBamu. CojaeprkaHue KapOoTHHA
(mpoButamuna A) cocrasiaser 0,68 Mr%, uto
oOecrieurBaeT CyTouHyo HOpMy. Mcrons3oBanne
MeJla BMECTO TPAJULHMOHHOTO caxapa yJIydllaeT
BKyc. Peosornueckre mokasarenu XapakTepu3yoT

Jlnst cBsi3u ¢ penakuueit: post@vestnik-vsuet.ru

KOHCHCTEHLMI0O 00OMX BHJIOB IHIOpe MpHU
HanpspkeHu#n casura (1) ot 39,3 mo 69,2 [la kak
cTaOmiIbHY10: 3(QPEKTHUBHAS BA3KOCTH (Msgp) HMPH
25°C 010,99 nmo 1,51 Ila-c. Hcnonb3oBaHue
Y3r€HCKOT0 PHCa YMEPEHHO MOBBIIIAECT BA3KOCTD
MIope, B TO K€ BpeMsl HE 3aTPyJHsIET TIIOTaHHe
npoaykTa. Takum o0pa3oM, Bce pa3paboTaHHBIC
MIOpe SBISIFOTCS COATaHCUPOBAHHBIM MTPUKOPMOM
JUISL IETEeH ¢ 6-MECSTYHOTO BO3pacTa.

281



Becmuux BTYHIIT/Proceedings of VSUET, IIT. 80, Ne 4, 2018

JIUTEPATYPA

1 Dewey K.G., Vitta B.S. Strategies for ensuring
adequate nutrient intake for infants and young children
during the period of complementary feeding // Alive and
Thrive Technical Brief. 2013. Ne 7. P. 1-14.

2 Melo R., Gellein K., Evje L. et al. Minerals and
trace elements in commercial infant food // Food and
chemical toxicology. 2008. V. 46. Ne 10. P. 3339-3342.

3 Jlemorpadpuueckuii exeronHuk KbIprI3ckoi

PecnyOmuku: 2012-2016. bumikex: HarncratkoMm
Keipreisckoit Pecry6mmku, 2017, 322 c.

4 Jxypynosa BK, Cmanammesa  JK.H.
CoBepIICHCTBOBaHHE TEXHOJIOTHH IIPOM3BOJICTBA

(GYHKIMOHAIBHOTO TIPOAYKTA W3 JUKOPACTYIIETrO CHIPBS
Keipreizckoit PecnyOnuku. / XpaneHue u nepepaboTka
cenpxo3chIphs. 2016. Ne 9. C. 36-39.

5 Osendarp S.J.M., Broersen B., van Liere M.J. et
al. Complementary feeding diets made of local foods can
be optimized, but additional interventions will be needed to
meet iron and zinc requirements in 6- to 23-month-old
children in low- and middle-income countries // Food and
Nutrition Bulletin. 2016. V. 37. Ne 5. P. 544-570.

6 CemenoBa B.II., Illataiok JI.LH. ObGecneuenue
JeTeil paHHero Bo3pacTta MPOXYKTAMH TUTAHHA —

oOuierocyiapcTBeHHast 3anaya // [Mumesas
MPOMBIIIIEHHOCTB. 1995. Ne 6. C. 2-3.
7 CnupuueB, B.b. OOorameHne MNHIEBBIX

MPOIYKTOB MHKPOHYTPHUEHTAMH: HAYYHBIC NPUHIUIBI H
npakTHdeckue peunieHus. // [lumeBas TpOMBIIUIEHHOCT.
2010. Ne 4. C. 20-24.

8 Agostoni C., Bergman R., Bresson J.-L,
Michaelsen K.F. et al. Scientific Opinion on the appropriate
age for introduction of complementary feeding of infants //
EFSA Journal. 2009. V. 7 Ne 12. P. 1423-1461. doi:
10.2903/;.efsa.2009.1423

9 Inarejos-Garcia A.M., Mancebo-Campos V.,
Canizares P., Llanos J. Physical-Chemical Characterization
of Fruit Purees and Relationship with Sensory Analysis
Carried out by Infants (12 to 24 mo) // Journal of Food
Science. 2015. V. 80. Ne 5. P. E1005-E1011. doi:
10.1111/1750-3841.12860

10 Krokida M.K., Maroulis Z.B., Saravacos G.D.
Rheological properties of fluid fruit and vegetable puree
products: Compilation of literature data // International
Journal of Food Properties. 2001. V. 4(2). P. 179-200.

CBEJAEHNUS Ob ABTOPAX
blpricoy K. ’KymaioBa MarvcTpasT, Kadepa MHUIIEBO HEIKEHEPUH,
Keiprescko-Typenkuii yausepcurer «Manac», np-t Y. AlitmaroBa,
56, r. bumkek, 720042, Keiprecran, yryska.rz@gmail.com
Kammna H. CmananmeBa K.T.H., JOIICHT, KaQeapa MHIICBOH
nmxeHepud, Keipreizcko-Typenxuil ynusepcurer «Manacy,
np-t Y. AiitmaroBa, 56, r. bumkek, 720042, Keipreicras,
jamila.smanalieva@gmail.com

KPUTEPUI ABTOPCTBA

blpsicoy K. KymamoBa 0030p JUTEpAaTYpHBIX HCTOYHHKOB II0
HCCIIeyeMOol IpodiemMe, POoBeNa SKCIIEPUMEHTBI, BBITTOJIHUIA PACYETHI
Kamuaa H. CmanaimeBa KOHCYIbTallUs B XOJE HCCIIEIOBAHMS,
Hanucajza pykonuch, KOppEeKTUpoBaia €€ 110 1MoJIauu B peaaKkuuoo u HECET
OTBCTCTBCHHOCTH 3a Ij1aruat

KOH®JIMKT UHTEPECOB
ABTOpBI 3asIBIIAIOT 00 OTCYTCTBHH KOH(IIMKTa HHTEPECOB.

NOCTYIUIJIA 26.10.2018
NPUHSATA B IIEYATD 03.12.2018

282

REFERENCES

1 Dewey K.G., Vitta B.S. Strategies for ensuring
adequate nutrient intake for infants and young children
during the period of complementary feeding. Alive and
Thrive Technical Brief. 2013. no. 7. pp. 1-14.

2 Melo R., Gellein K., Evje L. et al. Minerals and
trace elements in commercial infant food. Food and
chemical toxicology. 2008. vol. 46. no. 10. pp. 3339-3342.

3 Demograficheskij ezhegodnik Kyrgyzskoj
Respubliki: 2012-2016 [Demographic yearbook of the Kyrgyz
Republic: 2012-2016]. Bishkek, National Statistical Committee
of the Kyrgyz Republic, 2017. 322 p. (in Russian)

4 Djurupova B.K., Smanalieva J.N. Improving the
Technology of Production of Functional Product from Wild
Raw Materials of the Kyrgyz Republic. Hranenie i
pererabotka selhozsyrja [Storage and processing of farm
products]. 2016. no. 9. pp. 36-39. (in Russian).

5 Osendarp S.J.M., Broersen B., van Liere M.J. et
al. Complementary feeding diets made of local foods can
be optimized, but additional interventions will be needed to
meet iron and zinc requirements in 6- to 23-month-old
children in low- and middle-income countries. Food and
Nutrition Bulletin. 2016. vol. 37. no. 5. pp. 544-570.

6 Semenova V.P., Shamyuk LN. Providing young
children with food — a national task. Pishevaja promyshlennost
[Food industry]. 1995. no. 6. pp. 2-3. (in Russian)

7 Spirichev V.B. Food fortification with
micronutrients: scientific principles and practical solutions.
Pishevaja promyshlennost [Food industry]. 2010. no. 4. pp.
2024, (in Russian).

8 Agostoni C., Bergman R., Bresson J.-L.,
Michaelsen K.F. et al. Scientific Opinion on the appropriate
age for introduction of complementary feeding of infants.
EFSA Journal. 2009. vol. 7. no. 12. pp. 1423-1461. doi:
10.2903/;.efs2.2009.1423

9 Inarejos-Garcia A.M., Mancebo-Campos V.,
Canizares P., Llanos J. Physical-Chemical Characterization
of Fruit Purees and Relationship with Sensory Analysis
Carried out by Infants (12 to 24 mo). Journal of Food
Science. 2015. vol. 80. no. 5. pp. E1005 E1011. doi:
10.1111/1750-3841.12860

10 Krokida M.K., Maroulis Z.B., Saravacos G.D.
Rheological properties of fluid fruit and vegetable puree
products: Compilation of literature data. International
Journal of Food Properties. 2001. vol. 4(2). pp. 179-200

INFORMATION ABOUT AUTHORS
Yrysby J. Jumashova master student, food engineering depart-
ment, Kyrgyz-Turkish University “Manas”, Ch. Aytmatov Av., 56
Bishkek, 720042, Kyrgyzstan, yryska.rz@gmail.com
Jamila N. Smanalieva Cand. Sci. (Engin.), associate profes-
sor, food engineering department, Kyrgyz-Turkish University
“Manas”, Ch. Aytmatov Av., 56 Bishkek, 720042, Kyrgyzstan,
jamila.smanalieva@gmail.com

CONTRIBUTION

Yrysby J. Jumashova review of the literature on an investigated problem,
conducted an experiment, performed computations conducted an experiment
Jamila N. Smanalieva consultation during the study review of the
literature on an investigated problem, wrote the manuscript, correct it
before filing in editing and is responsible for plagiarism

CONFLICT OF INTEREST
The authors declare no conflict of interest.

RECEIVED 10.26.2018
ACCEPTED 12.3.2018



