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«XU3Hb — 3TO 0coban hopma cyLlecTBOBaHUA
OnononumepHsbIX Ten (cucrtem),
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oOMeHa C OKpyXxaroLien cpeaoun BeLecTBoOM,
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f’\

[lonboaHCKUn



Ne 14. YrneBoAbl

«The Discovery of Honey» — Piero di Cosimo (1462). (Courtesy
of the Worcester Art Museum)



O6bwas cpopmyna npoctbix MOHOCaxapumnaosB
Cn(HzO)m rmapaTupoBaHHble hopMbl yrinepoaa,
“‘yrneBopn’.

anrn. Carbohydrate  carbon (yrnepog) n hydrate
(rmapaTt) — NnpoayKT npucoeanHeHNAa BoAbl




| Kapn 3pHcT MleHpux
LmuoT

13.06.1822 ropa-
27.02.1894 rona

aBTOP pPyCCKOro crioBa
«yrneBogbl» (1844)

PocCcUNCKUN XMMUK HEMeLKO-
GanTUUCKOro NPoOUCXoXaeHus,
| npodeccop OepnTcKkoro
yHuBepcuteTa (HbiHe TapTyCKuUM
| YHUBEPCUTET), YNEeH-
KoppecnoHAeHT lNeTepOyprckou
Axagemum Hayk
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bunonornyeckasa ponb

yrnesoaosB
e CTpyKTYypHasa pyHKUMA

CTpouTenbHbIN MaTepuan KNneTku
(uennronosa, XMTUH, MypamMuH)
e JHepreTuYeckKkas Knagosasa opraHuama
* (Kpaxman, rmMUMKoreH)
 Perynatop 6MoxuMmuyeckux npoueccosn

e TpaHCNOPT B KNETKU OUOSNTOrM4YecKu
aKTUBHbIX BellecTB

e CocTaBHbIe 3fIeMeHTbl XXM3HEHHO BaXXHbIX

BelleCTB (HyKleMHOBbIle KUCIOThl,
KodepMeHTbl, BATAMUHbI)




XMMunyecKkmnm CoCcTtaB KIeTKM

AT®

u apyrue
HU3KOMONEKYNAPHbIE
opraHv4eckue Bellectsa

HeopraHuyeckue
BellecTBa

Kupbi

Yrnesoabl

HykneuHoBble
KUCNOTbI

Benkun - 10-20%
Xupbl - 1- 5%
YrneBsopgbl - 0,2-2,0%
HykneuHoBble KUCNOThI
- 1-2%
HuskomonekynsipHble
opraHn4veckKue
BewecTBa — 0,1-0,5%



XCOZ + szO + hv > Cx(Hzo)y + XOz
METABOJINSM
CX(HZO)y + X02 > XC02 + szo + hv




[lonyyeHue yrnesoaosB

CeeT

B pacTeHusx

peakuma POTOCUHTE3a,

OCYLLEeCTBIAETCA 3a cyeT
COJIHEYHOUN 3Heprum c
yyacTueMm 3eJyIeHOro
NMUrMeHTa pacTeHuu -
xnopodunna.

nuer

Ctebens

6002 + GHZO CﬁHe‘lHaﬂ 3Heprusa

CeH1206 + 602



Bua HeOonbLIKNX MOPCKUX CIIU3HEN, OTHOCALLMNCA K MOPCKUM
OpPHOXOHOIrMM MOJINTIOCKaM.

Sea slug species Elysia chlorotica

ElyS]a chlorotica feeding on Vaucheria litorea, a

yellow-green algae.




XBOTHbLIE U YenoBeK He CNMOCOOHDLI

CUHTE3NPOBATb yrnesoabl U nony4yaroT X c
PaA3JINYHbIMU NPOAYKTAMU PACTUTESIbHOIO NPOUCXOXAEHUA




*Knac OB
YITNEBObI

M oHOCaxapH obl Onurocaxapm gl Monucaxapuppl

MoHocaxapuabl (NMpocTble caxapa, Hanpumep, rrKo3a)
Onurocaxapupbl (yrneBoasbl, cogepxawme 2-10 octatkoB
MOHOCaxapuaoB, HanpumMmep caxaposa).

Nonucaxapuabl (yrneBoabl, coaepxalime 6onee 10 ocraTtkoB

. Y



* MoHocaxapuabl (MOHO3bl)

‘rnpocTenLune yrrneBoabl, He rMapPoNM3yroLLInecs Ha
bonee npocTble yrneBoabl (rpey. povog — 0AuH)

05.04.2013
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OTKpbIiTHIE (POPMBI.

Anbaosbl
n=1-8

noAUSUOPOKCUANbOE2UObL

CH,OH
C—o0

(CHOH),

CH,OH
KeTo3bl
n=1-7
NOAUUODPOKCUKEMOHbL.
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Knaccudunkauma moHocaxapugoB

a) No Yucny aTomMmoB yrriepoaa B MoseKyre

TpuO3bl, TeTpo3bl, NEeHTO3bl, FTeKCO3bl, reNTO3bl, OKTO3bl,
HOHO3bl, AEKO3bl.

0) no pyHKUMOHANbLHOU rpynne

AnbaO3bl — coaepXxaT anbaernaHyro rpynny
KeTo3bl — coaepXaT KETOHHYIO rpynny.

coeMeUWlEéHHasi Knaccugukayus :
asibdorneHmo3a — aJsib0o3a u neHmo3a (pubo3a)

Kemoz2eKkco3a — Kemo3a U 2ekco3a (¢hpykmoa3a)
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AN W AW N

Ctepeousomepuma MOHOCaxapuaos.

Kapb6oHuabsHas rpynna

/ \

AJIbICTUAHASA KeToHHas

\ » N

ANBIONEHTO3bI  AJILAOI€KCO3bl KeToneHTo3hl KeTorekco3snl

CHO CHO CH,OH CH,O0H
*CHOH *CHOH =0 C=0
*CHOH *CHOH *CHOH *CHOH
*CHOH *CHOH *CHOH *CHOH
CH,OH *CHOH CH,OH *CHOH
23=8 Dizq6 CH,0H 03 8CHZOE



L& g o DD L —

Hanobonee BaXHble NeHTO3bI

AnbOoONeHTO3bl
CHO CHO
——0h H-OH
{——0h HO-1H
0k H-m0H

CH,0H CH,0H

D-pi603a

D-KCH03a

KeToneHTO3bI
(l3H20H %HZOH
C=0 C=0
H—0H HO—H
H-0k H——0H
CH,0H CH,OH
D-pHbyn03a D-KCHyA03a
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Hanoonee BaXxHble rekco3bl

law N LA e Lo O R

CHO
HO—H
HO——H
H—OH
H—~OH
CH,0H

D-MaHHO33

“—ammepm-f +—armm,pmJ T

AJIBIOTEKCO3bI
CHO
H——0H
HO—rH
H-—O0H
H——OF
CH,0H

D-INIOK03a

NTHACTEPCOMEDRI

CHO

H....J
HO—
HO—

H_..

—OH
—H
—H
—OH

CH,0H

D-TajlakTo3a

KeTorekcossl

CH,OH

C=0

HO——H
H—OH
H—OH

CH,0H
D-dpykT03a




Jnumepsl

e AMIMMEpPaAMM Ha3bIBalOTCA

AnacrtepeomMepbl MOHOCaAXapuaos,
pa3nuyarowmecs KoHpurypaumem TonbKo

OAHOro aCMMMETPUYECKOro atoma yrnepoaa,
UCKIo4as nocneaHum.

o Annmepom D-rnroKo3bl no Ca ABnse||;
D-ranakro3a, a no C2 — D MaHHO3a.




OTHOCUTeNnbHasa KOH(Urypauus.

[paBmno PosaHoea ( 1906 ).

OTHeceHne K D- m L-psigy npon3BOAATCA MO aHAOMmM €

MLUEDNHOBLIM a/bE N O0M MO KOHqMINypaLUmm nocsieHero
CUNMMETPUNHECKOO aToMa YrJiepoa

H_ O H. 0O
H OH HO H
CH,OH CH,OH
D-rMUEOMHOBBIV arbaar A, L-FMUEOMHOBBIV aNbaer A,

KOH(pUrypaunoHHbIN cTaHAapT
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CHO

CHO

—OH — = H——OH —>  CHO

H——OH CHO
HO——H HO——H
H——OH ~—  H—
H—r—OH H——OH
CH,OH CH,OH
D-rioko3a D-apabuHosa

H——OH H4’~OH
CH,OH CH,OH

D-3puT po3a D-rmuUepmHOBbLIN

asibaerua
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a CemencTBo D-agbao3s ——s
g CH;0H
o D-r e MHOBbIA anboerv,

3 CHO

(1)) CHO

O —OH HO ———

o — [ OH —1—OH

- CH;OH

L 2 CH,0H

= D-3purpoza D-Tpeoza

= CHO / \ CHO CHO / \ CHO

()] —+—OH HO—— —+—OH HO——

O —| 0oH | oH HO—— HO——

; — ! OH — 1! OH —F)—OH —F)—OH

(11 CH;0H CH,0H CH;0H CH;OH

= D-pubtosa D-apabuHoza D-kcunosa D-rmkooza

- CHO CHO CHO CHO CHO CHO CHO CHO

g ——OH HO—— —+—OH HO—— —+—OH HO—— ——OH HO——

@) —+—OH —1OH HO——  HO—— — 1 OH —FO0H HO—— HO——

L!) —+O0H —1—OH —+O0H ——0H HO—— HO—— HO—— HO ——

w —+—OH OH —+—OH —+—O0H OH —+—O0H —F)—O0H —+—O0H

— CH,0H CH,0H CH;0H CH,0H CH;0H CH,OH CH;OH CH,0H
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D-annoza D-arsTposa D-rniokoaa D-MaHHO8a D-ryncea D-upaa D-ramaktosa  D-tanosa



JHaHTUOMEPbI

CHO
H——OH

HO——H
H——OH
H——OH
CH,OH

D-r1oKo3a

[0] = +52.5°

(2R,3S,4R,5R)-2,3,4,5,6-neHTarHap0Kcnre1§caHanb.

CHO
HO——H
H——OH
HO——H
HO——H
CH,OH

L-r/110K03a

-52.5°
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BbykBeHHble 0003Ha4YeHUSA MOHO3

Ara — Apabunola
Gal — Manaxrons

Gle = [mokoaa

GlcA — [ mokyponosas KHCa0TA
Xyl — Kewnosa

Man — Mannoaa

Rha — Pamuosa

Rib — Pubosa

Fru — ®pyxrosa

Fuc — QYKOI.
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JKcrnepuMmeHTanbHble (paKTbl, KOTOPbIE
HEeBO3MOXHO OO BbACHUTbL, UCXOAA U3
dopmyn Puwiepa
KonnyecTtBO NsomepoB y MOHOCaxapuaoB
OKa3anocb BABOe bonblue, Yem criegyeTt U3

dopmyn duwiepa.
B pacTBopax MOHOCaxapuaoB
HabnroaaeTcs ABNeHue MmytTaporauun.

MoHocaxapuabl He NPoABASIOT HEeKOTopble
TUNUYHbIEe anbAerngHble peakuun.

OAOVH N3 rMapoKCUNoB NPoABISeT
cneuudgmnyecKkme CBoOMCTBA.




Luknuyeckune cpopmbli

A.A. Konnu (1870)
b. TonneHc (1883)

0 (|)H =
/ H*
rR—c”  +ROH R— X OR’
H
Ay H o
[NosyaLeTabHbIN
Anepernp, Monyauetasb MAZIDOKCI
O A N T
A
/C(CHQH)HC/< N, /C(CHOH)n(lj*— MukosnaHbin  -OH
| H
OH ‘ H
O

MomrnopokCarbien v, LIMKimyeckuii noslyaLeTallb
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Luknuyeckmne dpopmbli

M mMKkosumHan OH-rpynn% L/j
|

O
NMUpaH
1 s H O 17
—C—OH \f’g HO—C—

HO O HO HO O

5 5

5
O—H

CH,OH CH,OH CH,OH
o.-D-riokonupaHosa D-rnokosa B-D-rnrokonunpaHosa
(LMKIM4ecKas dopma) (oTKpbITas dropma) (LMKIMYecKan doopma

27
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Luknuyeckune popmbi

@

\

H—C—OH C \
H——OH 9 H——OH ) !
HO——H HO—H /
H J H——0< H-
H——OH H-—O0H
CH,0H CH,OH
- D-T1I0K0¢YpaHo3a D-I10K03a

(uMaTMaeckas Gopma) (oTKpbiTast HopMa)

——— [auko3nanas OH-rpynna ———
r—L H\S&O*\
l

| l dbypaH
r——'ﬁ

HO—C—H

H——OH
HO——H

H——OH
CH,0H

B-D-rmokodyparo3a
(uMKnuyeckas GopMa)
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MepcnekKTUBHBIE POPMYIIBI Xeyopca

Yontep Xeyopc (1927r)
s O

(OyPaHO33 M PaHO33




Sir Walter Norman Haworth

Yontep HopmeH Xeyopc

1883 - 1950
AHMMUUCKUN XUMUK-
OpraHuK n OMOXUMMK

INlaypeat HoGeneBckoun npemun
no XMmMum
1937
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HVKICOMH.IBHAN aFikd
T Fe-CIOPORDI

CH,OH
0O
OH
g OH H 1 -Kougtrypatus C-1
re-CTOpOHa 5 H
H OH
D-anpio3a B-anoMep
D-aJIBAOTIHPaHO3bi
4 AHOMEPHBIE ATOMBI
BpalLieHMe HMeIoT
BOXDYT CBR3H HPOTUROTIONOXHYIO
C-1—C-2 HYKICOMILTLEAS diiaka KOH(pHIYpALMIO
¢ SI-CTOPOH LI
CH,0H
H.. O H
047 Crc Olr’i{ H 1 S-kondwiryparms C- |
SI-CTOpDOHA : OH
H OH
O-aHOMEDP

D-anbJ0NHpPaHO3L!

Puc. 13.1. O6pa3osanue o- ¥ f-aHOMEPOB aNbAOTEKCO3 Ha NpUMEpPe D-TII0KO35H]



OTkpbiTast opmMa

H\ /O
C
H OH
HO—FH o
H 1 OH
H—— OH HOCH,
CH,OH
D-IJ1I0KO3a
(npoekunsa Puiepa) (rocJie nByx

nepecTaHoBOK 1ipu C-5)



Huxknnyeckas popma

O-D-TJIIOKOINMUPpAHO3a

(npeobpa3oBaHHas (dopmyna Xeyopca)
npoekuua Puiiepa)



_ ~ JaMecTumeH, HavoxAILyEcs
CTeBa OT erICpOJIHOH LETH B dmmepomxon TDOSKLIH, B Qophye Xe-
JOpCA PACTOTATAIT HAT IUIOCKOCTERD LKA, SAMECTHTETI pacnono
KeHHbIE CTpasa, — 10X TIOCKOCTBHO.



MOHOCAXAPWUObI. Unknunyeckne dopmbi

6

CH>,OH
1
H—C—OH 5
H O H
H 2 OH O H
p— 4 1
HO—3—H OH H
5
H H OH
6CH,OH

o-D-I" mokonupaHo3a
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HO

CH,OH

OH
OH

OH

0.-aHOMeEp

D-I'moxonupaHo3a

CH,OH
O_OH
OH
HO

OH

B-aHoMep

CH,OH
0)
OH OH
HO
OH

(6€3 yTOYHEHHs KOH(PUTYpaLHH
aHOMEPHOTro LEHTpa)



MOHOCAXAPWUObI. Unknunyeckne dopmbi

HO—C—H °CH;0H

H—2 OH O HOCH 0 OH

HO—}—H | —— 4 OH H™1

H— H |3 2 H

H—2—OH i OH
CH,0H

3-D-rmokodypaHo3a
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KoHdpopmMauun monekyn

CH,OH
H O OH
H
OH H
HO H
H OH
B-AHOoMep
CH,OH
H O_H
H
OH H
HO OH
H OH

a-AHOMep

MOHOCaxapugon
2

OH

a-AHomep
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N3meHeHue BO BpeMeHM yrina onTUu4ecKoro
BpaLLEeHNA CBEXEeNnpUroToBneHHbIX pacTBOPOB
MOHOCaxapuaoB, 3a CYET YCTAaHOBJIEHUS
paBHOBECUS, Ha3bIBalOT MyTapoTaLlMnen.

Konb4yaTto-uenHon (LMKIo-oKCco-) TayToMepuen
Ha3bIBalOT AMHaAMUYeCKOe paBHOBecUe Mexay
LIMKITUYECKOU U OTKpPbITON hopMamu
MOHOCaxapuaoB B pacTBope.

0-D-rnioKoNMpaHo3a gee PaBHOBeCHE == > (3 -D-rniokonupaHo3a

+112° +52,50 s +19°
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MyTapoTauus

CH,OH
HOCH O OH
H
OH H
H O
H N~
H——+—O0H
p-D-&p & 663d 1 ¢a S (18 o
Ho—|—n | | [FAEE
H——1—O0OH
H——+—OH
CH,OH CH,OH
D-Aébé& @
HOCH O H A s A K A H
(i c&0licay 6101 a)
Z ™~
OH H
H H
H

a-D-ap & 663l 1 a

CH,OH
O
H
OH H
H H
p-D-Aépéli eda T ca
(64%)
CH,OH
O
H
OH H
H H

«-D-Aéb & T 65T
(36%)

OH
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CxeMa TayTOMEpHBIX NIpeBpallieHUH#t D-(PYKTO3HI ~)

b

0 (IIHZOH
HO )"
HO ; OH
H

0

/\

HO—H 0-D-(pyKTONMpaHo3a
H—0H

el ——0, OH

5 ) D-(bpykT03a, )

HO OTKpbITas popMa HO

CH,0H puttan op HO CH,0H
|
H

OH | 0
B-D-dpykrodypanosa f-D-dpykTonupaHo3a



KoHdopmauum

H
CH,OH
HO CH,OH o
HO
H OH . OH
H H OH
H H
o-D-rmokonmpaHosa D-rnoko3a
(36%) [3-D-rmokonmpaHo3a

(64%)
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KoHdopmauun

OH
CHOH ¢

HO
H OH

H OH

o-D-ranakTornpaHosa
(30%)

o.-D-MaHHOMMpaHo3a
(69%)

OH
CH,OH o

HO

H OH
H H

B-D-ranaKkTornmpaHo3a
(70%)

B-D-MaHHOoNMpaHo3a
(31%)

OH
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ol

AHOMEPHBIN 3P PeKT

B N Al A~y S

D JIEKTPOHHOE

f OTTa/IKNBaHNE

A HHOMEPHBIN X

B 3-aHOMepe

4
%

T S

W9
R

OTCcyTCTB/E aHHOMEPHOIC
achchekTa B o.-aHOMepe
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CBoMucCTBa OTAESIbHLIX MOHOCaAXapnaoB U UX

NPOU3BOAHbIX

JleBynesa, nnonoBbIU

caxap

D-GALACTOSE ik YIXINPHARM

[anakTosemus
TOKCUYecKoe AencTBUue Ha

eHTPpalbHYIO HEPBHVIO CUCTEMY,

neYvYeHb N XpyCTalruk rrnasa

.FIMTIOKOHEeOoreHe3
[mioko3a («BMHOrpaaHbIi

45

caxap», AeKCTpo3a)



[lponsBoaHbLIE MOHOCaxXapuaosB .

HEKJTACCUNYECKWME CAXAPA
[lesokcucaxapa
CHO CHO
H——OH T
H——OH H——OH
H——OH H——OH
CH,OH CH,OH
2-0e30kKcu-
pubo3a 2-0e30Kcu-D-pubosa

B -D-pubogpypaHo3a

46



Odnpe3okcucaxapa

I CeppeyHble rmuko3nabl —
CHO rpynna nekapCrtBeéHHbIX cpeancTB
2 PaCTUTEJSIbHOIo NponcxoXxageHus,
CH2 OKa3blBalOUWMUX B TepaneBTUYeCKUX AO03axX
KapAuOTOHUYEeCKOe U aHTUapuTMMUYecKoe
3 o
AencTBue.
H OH
4
HO H
5
HO H
6
CH,

D-OAUrMToKCco3a

47



D-gurntTokKkcosa

nypnypHas

HanepcTtaHKka

OIUTHTOKCHI€HUH



CepAaeyvHbI rMNKo3na

JlaHaTo3ua A

CTeponaHbBIH arTUKOH
(FEHWH)

YineBoaHas 4yacTh

D- rmoxoaa D-I[PII‘HTOKCOES&
OCOCH,

49



HO

AMUHOCaxapa

'CHO CH,0H

- NH, ‘ O

B OH OH
4 OH HO

L on NH,

6CH20H D-rnroKko3amuH

(2-amunHo-2-ge3okcu-D-rnrokonmnpaHo3sa)

50



AMUHOCaxapa

CHO CH,OH
2
H NH, HO I 0
HO— OH OH
4
HO H
5
H OH NH,
6
CH,OH D-ranakrosamMuH

(2-amunHo-2-ge3okcu-D-ranakronmpaHosa)

51



Ackop6uHoBasi Kucaora (BHTaMuH C)

UcTtouHuKk ButammHa C: nNMMOH, KanycTta, cnagkuu
nepeu, Apyrme QpykTbl U oBowu. Y OONMbLIMHCTBA
XUBOTHbIX MOXET CUHTe3upoBaTbCA B OpraHusme.
CyTo4yHaa notpebHoOCTbL - 25-75 wr.

NpumeHsieTcs AONA  NeYEeHUS LUMHIM, remMopparnyeckmx
ANaTe30B, KpPOBOTEYEHMUSsIX, psga MWHOPEKUNOHHbIX W
MMMYHHbIX 3aboneBaHui, ONA HopManusaumMm nNUNUOHOrO
obMeHa npu artepocknepose, Mpu yCUrIeHHOM (PU3NYEeCKOM

M YMCTBEHHOM HanpsAa>xXeHnun, npoctyne.



BOAOPACTBOPUMbIUN BUTaMUH. OTCyTCTBME aCKOPOMHOBOM
KUCIOTbI B NULLe YesioBeKa NOHMXXaeT CONMPOTUBNAEMOCTb K
3aboneBaHnAM, Bbi3bliBaeT LMHTIY, 3aboneBaHune, paHee
YHOCUBLUEe OECATKU TbICAY XXU3HEMN.

CnoBo “ackopbuHoBas” npoucxogouTt OT a — oTpularoLlas
yacTtvua m sc

KUCJIO0Ta O3Hc

53



CH,OH

H OH

O
O

HO OH

aCKOpOMHOBas KHCJIOTA
Y-NaKTOH 2-
OKcO-L-

YK 4,2)

KUCINOThI

CH,OH
H OH
OKHUCJICHUE O
— > O
BOCCTAHOBJIEHHE
\
O O

JETUAPOaCKOPOHHOBAA KUCIOTA

o4



dusnyeckKkme cBoUCTBa

KoHUueHTpupoBaHHbIe pacTBOPbLI CaxapoB B
BoAe Ha3blBaKOTCA cuponamu.

Cnaakumn BKycC




BewecTBo OTHOCUTENbHAas

CnagocTb
PpyKkTO3a 173
Caxapo3a® 100

[ NtoKko3a 74

[ NMnuepunH** 48
Manbsrosa* 32
[@anakTo3a 32

Jlakto3a* 16



- O

X
‘ N Na'l
sl
N
o)

nmua 2-cynb¢gpodeH3ouHOn

KIEH I 5n (E954) , 500 pas

caxapuH HeraTMBHO BNusieT Ha YyCBOeHNe BUOTUHA
cam no cebe AaéT He 0OYeHb NMPUATHbIN MeTanan4ecKum NPUBKYC.
NpPou3BoAHbIe UCMNONMb3YKTCA B KadyecTBe PyHrmumaos, repomumaos m
aHTUOaKTepuanbHbIX NpenapaToB. ero Karnbuuesble U ULMHKOBbIE CONU BXOOAT
B COCTaB KOMMO3ULUU, UCNOSIb3YHOLNXCA AN NU3roTOBMEHNA TOHEpPOB

Nna3epHbIX MTPUHTEPOB U KOMUNPOBAJIbHbLIX arnnapaToB.

57
noONCNacCTNTANKL



JTOoKCcUdpeHnnMmouyeBuHa (aynoumH), 200 pa3s
LinkanamaTtbl (UMKNorekcuncynbgamarbl)
(E952)30-50p.

( 3anpew.B CLLUA)

Auecynbdam (E950) , 200 pas

AcnapTtam (MeTunoBbin 3acup L-acnaptun-L-

deHnnanaHuHa, E951), 200 pa3

MetTuncheuvyvunorrwiy achun | -
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*6enok TaymaTtuH (E957) us

TPOMUYECKOro pacteHus
Thaumacoccus daniellii cnawe
caxapa B 750-1000 pa3, a ero
KOMIJIeKC C MOHaMM arllOMUHUSA —

TAJIUH - yxe B 35000 pa3 cnawe

6enoKk MOHEeNJIUH u3
TPONUYECKOro pacteHus
Dioscoreophyllum cumminsii B
3000 pa3 cnawe caxapos3bl
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mMukonpoTtena MUPAKYJITUH u3 Synsepalum dulcificum

He obGnapgaeT cnagkum BKYCOM, HO CNOoCOOEeH N3MEHATb BKYC
KUCIIbIX NPOAYKTOB Ha crnapkuu

60




JINMMOH bI-Cﬂap,KVIe-KaK-KOHCbeTbI




HazBaHue MUpaKyriMH NPOUCXOAUT OT aHrN. miracle —
yyno. BewecTBO ObIYIO Ha3BaHO B YeCTb Marn4ecKkoro
dpykTa anoHckum npodeccopom Kanaso Kypuxupom ,

62
KOTODBLIU Bblaoenun ero B 1968 roav.



PEAKUUUN HELUUKITUMECKUX ®OPM
MOHOCAXAPULOOB.

@ 1. PEAKUUN >C=0.
1.0KucneHue.

OkucneHue B Weno4yHou cpepe.
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CnaOble okucnurenu

1) peakmue TosineHca — aMMUaYHbIN
pactBop okucu cepedpa [Ag(NH3)2]OH,;

O

R-—-C(H + Ag(NH;),OH —> Agld + TIponykThi OKHCIIEHUS
al1b103a THIPOKCHI |

nnaMMHuHcepedpa
(peakTB TonneHca)

64



“Peakumna cepedbpsaHoro sepkana".
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2) peakmue ®enuHza —cmecb Cu(OH)2 c
Kanunu-HaTpun-tapTpaTtom (KanMuHo-HaTpmeBou
COJibK0O BUHHOU KUCTIOTbI)

0
V4
R«-—C< + Cu®' (xoMIuiekc) —> cuzoi + TlpoayKThl OKMCJIEHUSA
H
anbao3a peakTuB beHenukTa (KpacHo-
unu @ennHra KAPNUYHBIH

(ronyoom uBeT) | LBET)

66



Jdnumepunsauus MOHO3 -
"neperpynnupoBka Jlo6pu-de-bprouHa -
BaH-QkeHwmauHa-

’ CH=8H ’ CH=0 CH=0 CH,OH
| 1 OH HO——H
HO___H HO—L_H  HO H HO_ 2 H
H——OH NaOH+H0 H— OH + y— OH + H—IOH
——OH —> H— OH H__OH H——OH
CHOH <19 CH-OH CH-OH CH-OH

D-rnoko3a D-rnoKo3a D-MaHHO033a D-dpyKTo3a
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BzauMonpeBpalieH s albI03 1 KETO3

CH,0H

D-IJ110KO3a

fls

H

OH

N\ C/

C—OH

—H
—OH
—OH

CH,OH

eHAuo/bHas PopMa

e
N

H——OH
H—r—OH

CH,OH

D-MaHHO3a

CH,0H
C=0

HO——H
H——OH
H——OH

CH,0H

D-¢dpyKTO3a




Jdnumepunsayumsa MOHO3

H O
\~/
a. C
H 0 H O—C—H
Vi
\C/ | \C/ , / |
H—C—OH (_—f_g (I: OH D -MaHHO3a
: : \ CH,OH
D -rntoko3a CHITHON C==0

D -dopykKkTO3a
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CHO

BoccraHaBnuBarowmne Caxdpa - aNnbAo3bl U KETO3bI

CH,OH
—0
HO——H
H——OH
H——OH
CH,OH

D-cpykTo3a

CHOH

OH

ho- HO H
.

H—1—OH

H—1—OH

CH,OH

H OH
HO H
H OH
H OH
,/A’/( CH,OH
D-rniokosa
\\\\ CHO
HO—T—H
HO—T—H
H—1—OH
H OH
CH,OH

D-maHHO3a

CO,H
H——OH
HO——H
H——OH
H——OH
CH,OH
CO,H
HO——H
HO——H
H——OH
H——OH
CH,OH



Msarkoe okucneHue

pacTBop bpoma B Boge (bpomMHasa Boaa).

Ll‘HZO LI‘()OH '

(CHOH), 2 10, (CHOH),
CH,OH CH,OH
aa1bd03a aJIbJOHOBAasA KHMCIOTa

( FnukoHoeasi kucsioma )
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OkucneHue (cunbHOe) B KUCIION cpeae.

CHO COOH
(CHOH), HNOs (ps0.) (CHOH),

CH,OH COOH
Anb003a [ KapoBas KUC10Ta
(0OLLIEe Ha3BaHKE)

anbgapoebie Kucsiombl
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MOHOCAXAPWUODbI. Xnmnuyeckne cBoncCTBa.

OkucneHwue
CHO COOH
H OH H OH
HO H HNO; (pas6)  HO H
H OH H OH
H OH H OH
CH,0H COOH

D-rioKo3a D-rioKapoBas KUC/ 10T
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OKucneHue KOHL,. a30THOU KUCIOTOU

*InukypoHoBbie (YPOHOBbLI€) KuCNOTbI

CHO
H—r—OH
HO——H
H——OH
H——OH

COOH

SJTIOKYPOHOB8as
KucJsioma

CHO
H——OH
HO—+—H
HO——H
H——OH
COOH

calJiakKmypoOHoOe8as
KucJioma

CHO
HO——H
HO——H
H——OH
H——OH
COOH

MaHHYpPOHo8asl
Kucnoma
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YPOHOBbIe KUCJ10TbIl BbINONHAKOT BaXHYHO

6uonorn4yeckyro gyHKLUMIO — BbIBOA U3 OpraHM3ma
KCEHOOMOTUKOB U TOKCUYHbIX BELLECTB.

KceHobuomuku (ot rpey. §enog — uyxon u biog —
)KU3Hb), Yy>KepoAHble ANs OpraHN3MoB COeANHEHWS
(NpOMBbILLNEHHbIe 3arpsa3HeHUs, NnecTUunabI,

npenapaTtbl ObLITOBON XMWY, FIeKapPCTBEHHbIE cpeacTBa
nT n).

COOH COOH
@ ruaponns @
—CH,COOH
OCOCH, 3 OH
aleTHJICATIM L HMJIOBASI caJIMLIWIOBasl KMcJjoTa
KuciaoTta (ACIMUPHUH)
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O-rnoKypoHuAabi

BuocuHmemu4ecKul npouecc KOHbrO2ayuu

HOOC
COOH COOH
OH Q
H O
- H
OH H
OH
H OH

ca/inunyioBasa KUCJIOT a r'THOKYPOHU/L C aJIMLMIIOBOU KUCJIOT bl
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N-rnoKypoHuabl

COOH —ﬁ—OCHZ
_ CH;
- |CH2 OCONH, o N0
3N CsH7
M7 CH,OCONH,
CH,—OCONH, HO
M enpoTaH (TPaHKBUIM33TOP OH

BbiBeoeHme MenpoTaHa B dopme N-rioKypoHnaa
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2.BoccTtaHOoBnNeHne MoHocaxapunaoB. AnbaAuUTbl

CHO CH,OH
CHO CH,OH

H——OH H——OH
H——OH H——OH
HO——H gy, HO—T—H HO——H HO——H

H——OH — > H——OH NaBH,

H—+—OH —» H—1+—OH

H——OH H=—1—OH
CH,OH CH,OH

CH,OH CH,OH
D-rnroKo3a D-rnouurt D-kcuno3sa D-kcunur

(copbur)

(64 % ot
3dMeHUTEeJ1b CaXapa
KanopuMUHOCTU
obnapaeT xenyeroHHbIM 3dpeKTom caxaposbl),
npuyem
OT Kaluns
cnagocTtb

78
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Kcunosa — kcunut (E967), xylitol
MaHHO3a — MaHHMT, mannitol
mroKko3a — rnrouut (copout) E420

W
KcvmvlT

nuulesown

noacsiaCtmTelb,

konuyectBo 10 r n 6onee BrnaroyaepxuBaloLUKn areHT,

8'6a6m1|43aTop U 3Mynbratop.

copbuTa MOXeT BbI3BaTb NaaaeT xenyeroHHbIM M NOCNaBNSOLWMM

XenyaoyHo-KULLeYyHyro aencTemem npu ynotpebneHnm okosno 50 r B CyTKMW.
79
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MOHOCAXAPUODbI. Xnmnuyeckne cBoncTtBa.
BocCTaHOBIeHUe KeTo3.

CH,OH CH,OH CH,OH
C—0 H OH HO—F+—H
HO—1—H NaBH4)HO——H ) HO——H
H—t—OH H OH H——OH
H OH H OH H—t—OH
CH,OH CH,OH CH,OH

D-qpyKTO3a D-rnouar D-MaHHVM
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3. Peakuua yanuHeHus uenu
( yuaH2UOPUHHbIU CUHMe3,
cuHme3 KunuaHu-®uwepa)

CH-O CN COOH
! ¥ Hcn  H—CEZOH H0 H—CXOH
% H——OH & H——OH
CHOH CHOH YCH,OH
LiaHrnopuH
{KMnMaHM-CDVILuep } (2 cTepeomzoMepa)
C=0 CH=0
H—CXOH Na/Hg  H—C*_OH
— > O 5
H——OH H->0 H OH
CH, H,OH
v-J1aKTOH Anbp3a
(2 cTepeouzoMepa) (2 cTepecmzomea)

* -~ HOBbIV XVPa/ BHBIV LIBHT P
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4.06pa3oBaHue heHUro3a3oHOB npu delicmeuu Ha
MOHO3bl 3-x Kosiludyecmea gheHusnizuopa3suHa:

CH:O CH%—NHC6H5
3 C¢HsNHNH,
CH—OH — cH H -
-_I___ __|_‘~_-_/
anbpo3a

CH=N—NHCH.

D eHNII03a30H MOHO3EI (eI[IIHBIﬁ
C=N NHC6H5 AIIA TPCX MOHO3., O0PA3VIOIIHNXCA
B PC3VIBTATC 31'II'IM€pI'I.?,aHI'II'I)

deHnno3a3oH
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CHO —NNHPh CH,OH
HwmaOH ——NNHPh —0
HO=T—H  NH,NHph  HO——H NH,NHPh ~ HO——H
H OH H OH H—+—OH
H—1—OH H—r—OH H—+—OH
CH,OH CH,OH CH,OH
D-maHHO3a

unu D-rniokosa CbeHVI.I103a3OH D-dpykro3a

1. 9Ta peakuusa ncnonb3yeTcsa ANA AoKa3aTenbCcTBa
TOro, YTO nccrneayemMblie MOHO3bl OTNINYAKTCA TOSNLKO
KOHdurypaumen atoma C2
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2. [llepexop OoT anbao3 K KeTo3am

CH=N—NHCeHs 5  CH=O NaHg CH,0H
— L —> \
C=N—NHCH: Ha C=0 H,0 + HCl C=0

O30H
deHnno3sa3oH KeTo3a
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Il. ASMEHEHWE YTTIEPOOHOI'O CKEJIETA.

1.YOJIMHEHUE LUENW (cuHTe3 Kunnauun-®uwepa ).

2.YKOopo4yeHue uenu MoHo3 (cuHme3s Bosis)

,U,.HFI YKOpO4YeHuUA uernm ncnosfib3yrot OKCMM MOHO3bI,

nosny4yaembin Nnpu oopadboTKe anbAo3 ruapPoOKCUIIaMUMHOM
NH20H.
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YKopo4yeHue uenu MOHO3 (CUuHmMes3

Bonsi)
CH=NOH C=N
H——OH H ——OCOCH;

HO+Hx  TEHCO0  cp.coo |—H [Ag(NH,),0H]
H OH  +CH,COONa H ——OCOCH; ’
H OH H —|T—OCOCHj;

CH,OH CH,OCOCH;4
T ) —— Hutpun nenra-O-ale THITTIOKOHOBOIT KHCIIOTEL
CH=0
n HO —H A
-He0 H —1+—O0OH *+ AgCN
Kucaaa cpeoa H —|—0OH
CH,OH

D-ApaGuHo3a 86



PEAKUUN UMKITUMECKUX ®OPM MOHOCAXAPUOOB.
lll. PEAKUMU TMMUKO3MOHOIO r’MOPOKCUNA.

AnkunnupoBaHne MOHO3

CH,0OH CH,OH CH,OH "
O HCI O O OCH,
OH OH + C(HCH —/—— OH + OH
HO > HO OCH, HO
OH OH OH
D-TI0KONHpaHo3a METHII-0~D-[JIH0KO- METHJI-[3-D-TJII0KO-
ITHPAHO3HU/ MUpPaHO3UA

AueTtanu, rmmko3vabl
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PR

i 1
| Cxema MexaHU3Ma 06pa3OBaHmI I‘J'IMKO3HLIOB [

———

oH H\+/H
O +H* _HO, o) Qs+ +ROH
——— B, ———
—~H* +H 0 —ROH
B-D-anbaonupaHo3sa OKCOHHEBDIM rJMKO3UIT-KaTUOH (II)
moH (I)
H\+/ R
o O
— {_ + <
@)

+H )“(—-H ' +H )H—-! -
()R O

B-D-anbaonmHpaHoO3ua  O-D-ajibAOITHPAHO3WI



(1) Kak n BCe auetanu, ruKo3wabl Nerko rMaponuayloTcs pasbas-
AEHHLIMWA KUCNOTaMU, HO NPOSIBNSIOT YCTOMYMBOCTL K FUAPONU3Y
B cnabolieno4Hon cpepe.
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IV. PEAKLUUUN CITTUPTOBbIX OH-IT'PYII.
1. MpocTble acdupsbl
"ucyepnbicarouje MemMunIUpPOBaHHbIE

MOHO3bI"
CH-OH CH>OCH;
O CH3J O
OCH3; \
g 3 wa OCH
o OH OCH3 oA CH3O‘ 3
H OCHs;
M enwtD-r/50KonmpaHoan, TemamewtO-metwt
D-rrokornmpaHo3a
¢H20 + HCl
CH,OCH5; CH;OCH3
—— O
OCHSH CH=0 OCHz SwmwOH -
CH-O CH3O

OCHs TetpameTwt D-rioko3a OCH5
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2. CnoxHble 3pupbl. AumnupoBaHue MOHO3

H,OH
O
(CH;CO),0
H OH » O—Ac
HO Ac—O0O
OH O—Ac
D-rntokonmpaHo3a 1,2,3,4,6-neHTa-O-auetwt D-r/ioKonmpaHo3a

(MEeHTAALETWITJHOKO33)

CroxHble 3QMpbl MOHOCAXapH/IO0B THAPOIHU3YIOTCA KaK B KMCIIOH, TAK U
LIEJIOYHOM cpenax.
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CnoxHble 3ahupbl

MeTabOMTMYECKH aKTUBHBIE (DOPMBI MOHOCAXapHIOB

CH,(PO.H, CH,0H H,0,P OCH,
O 0 o O CHQG)O{ I"{ 3
OH OH OH HO
HO HO PO H, OH
OH OH OH
6-docoar 1 -pocdar 1,6-nn¢ocdar
D-TJIIOKONHPaHO3bl O-D-TAI0KOMUPAHO3LI o-D-ppyKkrodypaHo3bt

docdharsl MOHOCAXapHIOB
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YyacTtue cpocchaToB MOHOCaxapmnaoB
B OMOXUMMYECKUX npoueccax

ﬁ 0
HO— 1|’— Oc‘Hz 0— ‘11— OCH,
) ' I
OH OH
HO HO
OH OH
M OHOGHWOH
(10% ripu pH 7) HviaHvoH

(90% npu pH 7)
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PaaukaJ, 3aMemanii aToM BOAOPOaA B
[MIMKO3U/THOM I'MAPOKCHUJIE, HA3HIBACTCS

A2/ IUKOHOM.

IHoMmuMo O-21uK03u006, CYIIECTBYIOT TaAKKe
N-2nuko3zuovt u C-21uKko3uoni:

O- wko3una N-I viko3ng C-I mko3nn
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. BonbLloe konuuecteo O-IrNMUKO3UI0B ¢ arnMkoHamu,

npuHagnexawmmum K pa3inimiHbiM KiiacCaM OpraHN4YeCKux
COe,DMHeHVII\/JI, BCTpe4dYaeTCA B PaCTeHUAX

CH-OH
O
H
CH3 BaHww+B-D-rsioKkornvpaHosna
] CH,0H

CHsy  KoHndeomH

INMnrHuvnH



CH-OH

O
HO
HO
H H O
HO 2 —6C6H5
A MU Oy iH HO H

H “C=N

ropbKMn BKyC U cneundmnyeckmm apomaTt MuHaans
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Hanbonee pacnpocTpaHeHHbLIMU B npupoae
N-rnmko3nagamm ABNAOTCA KOMMNOHEHTLI
HYKNEUHOBbIX KUCIIOT — HYKJeo3uabl.

NH,

ey
HOCH Ny HOCH, | N0

oy

OH OH OH
TuvnmiH (Toneko B coctase [IHK)  IMutnmun
O
i NH
HOCH, c-) N/J\\o
OH OH

YpumiH (Tonsko B coctase PHK) V!



HyKneo3nabl
NH7 o

—

HOCH, f ,l HOCH, C-)

OH OH OH OH

AneHO31H [ 'yaHo31H




C-rnmuko3nabl

BXOOWUT B cocTaB HekoTopbix PHK.

0
A

HN  NH

OH OH
[IceBmoypuanH

C-IMuko3unabl, B KOTOPbIX arfinkoHaMu CIy»aT OCTaTKu
aJleHMHa, a TaKXXe OCTaTKuU retepoumKn4eckmnx
OCHOBaHuW, He BcTpeyatowmxea B coctaBe HK n PHK,

apnaTcs aHmubuomukamu.
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AHTUOUOTUKMU - npupoAHble BelecTBa MUKPOOHOro (no3gHee —
PacTUTESIbHOIO U XXMBOTHOIO) NPOUCXOXKAEHUSA U NPOAYKTbI UX
XUMMYecKon moaudukauum, cnocobHble B HU3KUX KOHLEHTpaumuax
(10-3—-10-2 mkr/mn) nopaBnATbL pa3BUuTUE OaKTEepPUU, HU3LWKNX rPUOOB,
NPOCTENLUNX, BUPYCOB USN KINETOK 35I0Ka4eCTBEHHbIX OMyXOren.
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Cnacunbo
3a
Balle BHUMaHue!



