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nyib D-^nou ijn ,DT>Dnb D>nnit> uno ^jddi .o^^nn 'ibipt^ion

,nii'ipt;m ,d'?ji> ,D'muN b\2} d^njinn niN^nb njn^jn nsnyn u^jabe;

mamn 'Nn-^an nae; - nt^Na NSi^ai bpen-'ii^e; ,D»jiJAjn ,nni2; ,D^ne;p

ifnf man Nine; ,D^e;n qin^^n 'yv nimm nmant; ina nbN baa vni .ib

...>n nii> baa nn^ baa ,nnmm

w*'" ■ .

•. f*

/K-i * \-V .L . *

- 1 Tiiy''i'rii" j- •

E ,coli Nn bp Di3impbN-aipDnp>n nib^^

Knn TDTT 13QQ iDinp nnKb

CIAC n'jan ,"mm manyna nibipbin" lino)

>j;na p^tq Nb ae;m ,"D^Kn*>aiian ,(Escherichia coli) ^bip n'ane;^

njne; - •»maj)n bn-JAb bpi nmm oioa njaa bya pm'^n nip ,tnKn
,pn bpoa inn:; .n^nbipbmn nana *ini>a naion DTUAHKn ni'3

,(10^^g.mol ^ -a Dne;)l0~^^g nyi^inan mon .noip lum - 1 ian« 2um a
:nijie; maiann labKn



(1976 , Watson >D

d^Aion aaon
nyifino niabio noo

8/mol
m TinK

>bban bpe;Qn
a > a a n n

1 18 70 d»n

200 150 3 dn>niabini d^aaio

3000 40,000 15 d^Aiabn

1 2.5x10^ 1

:VyaA ni2;nin

DNA

1000 10^ - 10^ 6 RNA

50 750 2 (d^AOid) d»a>D>b

500 300-100 1 niADp nibipbiQ

20 100-20 1 D^^AAaiKAK D>A1>

mbipbia naoa bvj bnxTj no nn ,nb2on ^jinj fa-bp ^aon

nn - ;DfJi2bnn nibipbia naoa jik - ;E, coli nna ofart

,DNA-n mbipbia taoa

?nibipbianpD ona noa ?E» coli-rr ttna of niaiam fxio naa

;5xio -D Kin QTKn qiA HK niAinn niAiwn niniDinn >Ait) naone; o^D^nyn

• WiA n2inini o'lDio-m ,o>Aiat>n :n1^*1p^^1n1•^pn d!71d oyoD iKa da

d>nD2? ,D>pT^>n ID^AID D^H^^ ^A^D 1,200,000-D VDUa D>D>D1D1

D^AiDi D^an D^AiD Diiai ;niAnAnn ^didti D>t?nA ,nini? bb\o -

,vy*i> ni^Qini D^naio-an ,D>Aiabn 'pv

,d»AiK>n d^n:»>n fna va ,D>>nino d^t^aan by a>ynt? tybn baa &•> dkh

n^Ai^?i>an b\o d>^o>Dan n>>it7^An anK .Kpiia 1Kb ?n>abipbion n»aa

d»3ia ,n^abipbidn nionannn noaa ,d>>nn >a>bnn© naaiyn K>n ne»ann

nibipbioiapnn bo di2;yn a^iiKn riK d>Aniae>ai ;ibiD d»>nn niai2?a daio^a

Idp aaonb d^nd2;n ^ooaan m^An© ,y^nDna aanoo ,>nn dbiv hk niAian

:ban loa d^aoiAio >aio niae^y noa - n»on> niouaa ,nAaa nia>n> bo



. T^yiAn-nixninn nieyo nina ;D»3iat»nn ni>j>J3K ni^nin D>*i0y

D»i3io-aia imriK nii0vi D>»nn >^va d>i3i&-nm d>ji0 d^idio lo^inD

.D»pT>»nni D>nn2fn bv)

,D>3id!7nn OKI ,D^*iDion riK n^joa ,n!?K Tin>!? »pifld ,ikd

D>je>n nn^win naun it^a^p D>>nn ni!>iyaa op^n mam on^^an nuy^ao

,>Kn>an b^ n^nt^ip^^mn njinn^ aion Ax>»n om^n oni^nm ;nij"nnKn

D^npnon bv n^oKan Tina D>ai?>j (laina ,vman msnm oy air) on >an

.n>n>a D>>yann

.nNTn tiN^ainn laaa yon^ kj qaoyn ,Kia
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/'inno no^n" h'ph D>nnne; n^yoin mnon v"iyj "nn^ono" oon

.Cx(H20)y nTr2?n DiK;nb in^j onnou nxi

C6("2°>6 ='^6«12°6
,TnDlOC,^(H^O) *^12^22^1112^"2 ai

[C^(H20)5]n :(C6H,o05)^

lUnnoa niDio D^nnnnwD ,id o'T^vnn loon

ti>DoiK;e;D ,ik .iohd mp'v - n">*iKBni d^stjiidi d'>n ,p^3nn kip

K>n ,Di'n-!7K ninunn nPDio "nt?vi3",nTDiPn n^m3A n:?nin tipdio

PDj - T'jyi TOT nb e;^ dk ...nnt? inn3n pnui unn o^on pk ni^t^nn

b}!) DbPi;^ inr ,mnK ik u mn ,13k? n^Kp nbta vh 1k
.n!?KD D">Kjn3 O^^JAPIKP D^nOP'P

.■?t?'opm^n-3P diop IK) T>mt?KD pDion pk uk
°'*iDio->opimNp ,D>P3iD-iJ)>oK loD ,nbKo piPT^jn puik; pipidpp ^o^\]

[.nt?Kn k2?T3''
/  N

.D>:iiDpi d^T>n*Tt>K by in^n

njidnn ^c = 0 njiidpn pk pit?>Dnn PinDPP dn d>Jiopi d^T>mbK
:P^t?>:ii3PKp nsiiDP

^.0
R-C

H

R
/

:c=o

T^mbK

nop

t?nD b\a Tii^n'P Kin Tmt?K .d^!?n3 p3>iQ>n iokd dnn poao

:bmb ,>JioKn

CH3CH2OH
!?! JKPK

CH^CHO
*bKJKPK

CH3OH
!?! jKpn

CH^O
*!?KjKpn

.T>m^?K b\o DO ,t7K-pnnon *
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ino^nn ie7k ,ta ;(D»t>nAn da daido t^KAnnii

,»KTJ 1D10 i>t>Kn*Tian b\o in^i .v^^Noiia dbd nyn> d^od

.n^Aibi^at? mayon id

ibviiib ,^Ai^A0 ^10 n^n^n i:^iii ^<•»n nop

CH3CHOHCH3

t?1JK9113 2

CH3COCH2

**TIAK9*nD

.nop bto 00 ,11 - nni>on **

DDiyn»n ,n'iA !>tij .iio^»< :p^nin moo ini> yn» iiakdiidd

.(o'pmoi niDbo :t?\!fat?) on>oD ononi d>od nD>

HT»n iDD D>A1Dp^>1 ni»A»»flKn niDiAnn in pt^n ^yf

l^nno inb^n - o^noio!? niyAU ino !7Pd - no>fni niao ,ii^n>ni

:nnK I1>A»>9K nOIAD IND 1>^^A1 D^lpA IN .D^KOn D>P19D imiOi)

no^Doa .o'lDion dk nnffunnn n^iop m i^nnt? *i09»<

:n>!?»opia*iKp n^iopt? ,n»o>o:j

RCHO, . + 30H, .
(aq) (aq) ^^®2(aq) ■'■ ^"2® ■'■

^>n•7^^Kn n^iDp n!7iD» nDi,n^N d>kadd ii^n^nt^ d>An^A da^k o'^non
.AA»!7nfl noiAn bo n^obpn kdaitd ,o>*iDion >inTb inio nnon onob

13



32'1X5'!< Jiliyn . _ 2_ »io> j

H2CO (T'm'yKnna) ̂ i<JKna 7y^a''r7 .7

.Co»o2 ^HJKno no''nn)*36% if'^KamD *)"a 3-d njnnai o»e>

' IM CuSO^ no "fan b"n 6M NaOH nofan b"o i-d <707/7

.Cu(OH)^ bo b7/70 j;pon bDpnn

»/707/7j/7 'J7» .ncann nn^nib ip nu^non njnDan nn oan

,Cu^O - 20 Cu* noins 'J7»b TiTin^ ,Cu(OH)^ 20 Cu^*
n^nona 007nj ib^SN niyui 0"*) .077Kb 2 7ny t*2 7^220

,(n2n2an o»0 7or ntt na^nDan

^2^^(aq) ̂  ̂ ^^Taq) ^^"(aq)'^ "^^2 (aq) ̂  ̂ "2^(s) ̂  ̂ ^2^
nti 2'»yn0 0'»htj n^n ,(1885 - 1811 tFebling) 33^bn3

^ 2+oynnon jyonoD ,o»o»oj/7 n2^202 ,Cu , v n07n3TJ »J7»n/7
(aq;

nn-ip3 70 0 7 007 ,o»7O7D0 n'^T^mbRU ny72pn op»73b

,33^bns n2 73n ; 700 bj; 7 7 n2 73n

nrm idio mpibxn .2

:"33*bn3 n273n" nbp3nb nb27pa /70»oo k»/7 *'op^y32 oo'oo"

+ O7o»b#7 0307/7 bo 932n3 nba) oniony 770J 17.3g d>o»oo

770 ,D'J7»0 70 .D»0 b"0 SO-3 »0»0-bK »OOOJ7 770J 10. Og

,CuS0^.5H^0 i.74g nb*Don o»o»o /70»oo b"o 70 ,3 73 7j;
/73»30/7 07»2/>b »K7/7K »0005/7 T7n3Tl) . b"0 700 7j; D»b/7707

70 7/7 7 7o»bi7 nyain nbai :ti2 73nn ybnob ny7n3n o»o'D3i7

70J7K07 ^^(0^)2(3) onp^p0 OK j;J70 t(II) T707n3n 'J7» OK
.(nop727311 n2 7xn2 ip3nb oob

^0pfl32 00»00 b"0 2 + 0»55K 77/7 7 bJ 00»00 b"0 2 n3n2732 D»0

.n2 73nn 070/7700 bj/ 7'i/o CU2O ppon .oo»07 7j; ooo

.00 >00 07J 700-3 D»00 70 07;i 36 ;36a6 *
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ojb7o ;737Ji;7 :noDrf hkio . j

,D^PPiTa D9oni ii2on 20>fr ninjon nn npj

,596 *np3n t}OD no-*on b"o s njnsoi d»e> -

,nTDiia n^sioH nvan ,ns9o •jna ns*D ,bio^o iin ,i09n -

tjypo 3>3an ,007an9 (Ag^O) n^^nn 127jp ypponp ly
."ojb70 »7j;77» 7T no^an .i7»j7flK

,0,5% T7p7^x nofan bp nna pb^o 03b70 2^3ob 907/7 -

.a7/77 iBoa jBob (60°-50°) D^on o^aa n3n2on pk d»e>

0*33 OH mainn lOon nma nyp7P ,n27xnn nomoppD

yppa "d7ps" 12 73 ,n*p3 n3*N 030200 oh) ,030200

,(*0300 003 *13-73 bP 170P

02102 97007 17*3b 030200 7370 OH 773P 0p*120 lOHb -

07*1HP l*070b 0*7Py ,0P2**00 H*OP3 ,00*000) ,0*0

, Ca7^»i7j

"Diii-fn" DP nnixn ,4

0302027 ,10% 77p7b3 00*00 b"0 10 OOH 030202 0*P -

,o*pp7ro 0*0 b"o 10 - olOH

IBOO 10007 ,0*0071 0*0 020H2 0730200 *OP OK 0*P -

.0*0/77 00*000 070*Ob 0 7pi

700/7 ,0*7 71 0712-00*00 073*0 10 O3O20 bob 90 7/7 -

,00*000 3222 13 7200 .0 7/77 1300

:2b o*p) ,b703 olopb 1**3 oy 010*000 *op oh p7i2 -

,(,,,070pbO OH 1*2bob 0*b73* 0712O-*0

,i*obiH3 npibxo oy 07120 02730b 070*3 oiPi -

,1*1 Ton aie?n 273103 7T\7 ^io7:in nbob d>q701Qi7 pi

.VOpn^n 11011/1 ^733 iiii?t^

oy /iiiAni ,ii7t7 77ij;£)k 11:^070 7300 iinot^ p7 i^ti^o on

ni7vT nooin 777-^?^ A7K;nt7 in7A okt iiki ; 171^70 i:^nnii

,iTno oil A Kino ,Tipi!7Aii .nt^nn oyon yiAot? 7*330 ,tipi!7A bp

T  TipibA n'li^t' 11^/1 OK i7Tnn
^2 21
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yi2T\ m'n' - nph^n I'Dia pio
TNo nnbnnn ̂ ^1n yn>n Viojn loion Kin Tipii>An

HKOD pi it? mo IK ;omni v>a >i>iD Kin lao

iniK mint? n^t?>/no mKt? ,mo k?31^i ,>nQi>i ^ko^d ,nAO o^o^nni

D-?Kn>Dn >i'Dnn ,>jniA >ko^d,( 1919-1852) ik»d ;?^ok nt n^ni .ionAt?i

^ibiptpinn injan nK n3y">D0D ,n>ymn "nDon t?y" Tipit>An hk nt>vno ,i*inn

.(1902) D'AioKin t?niAn ^oion inKn id ^od iIdti

01D">D-DK ID niKit? 10DK1 ,Dt?1Dn 1111 > IpOJil IDIOil Klil Tlplt^Ail 01 >.1 iy

nj^HDo in ,it?o ni>it?ipt?ion ni^iDnn nj^nDo in ,n!?iD o^iDion nt^oiot?

:D^'t?iDKDnn D">D>t?nnD ^TDinn nnvo iij>nDo ini ,D>iDio-Din vad!? moiin

A01AD1 .lt?12i^JD1 T1plt?A 112i^^D llOp V^DD >Alt?1>Dn ^AyOD 1DDA pt?n

6* .DIDO nA^oTii iDion in^n> Kin Tipit>An - ijk

gi Q *^6^12^6 lAHAK DA IDt?
^  niKio niDi iii>t?Kp^o>Di ni>n>D nip^iD

/•' :noion nyDo t?o dadd o^ Tipi!?An iit?ipbiDt?o

.nyDUD iDK i2iDn didki idhd >nioK 5

t?>opin>n nop 4 ,3 ,2 ,1 lonan >oiDKt?

^ CH2OH .(t>it'>nD)t»no-">opin>n nop 5 lonon didk!?i

X

w

\i
H  pH - iA>t?y Di?Dipnn nADon nnoiA >niT dadk dj^X^
\/ \/
c  c

/\ /\HO \ / H
/\ /\
H OHH OH

IK - iiDion lAb o> ?i>mt?Kn d^va iD>nb

...nvDp inKiin K>n

D'\JDD nui'ui^ *7»3"in iiipfan ny^o *7k

(iii>:<Dn9Aip t?o nT>t?AK)

niioflK - ini!?D ,*D>>^Ki>p lOHD ^nioK no>Dn o> noionn hvdod :Db d»o
inn^'Di ,D'Aion D>>D9iKn d>idit>kd nnnnt? dad by .d^^ddIk dudit^k

noionn nADon t?o >Dnion oD^nn dk i>Dn!? na^^ ia>^V ,Dn>A>D npibAn t?o

!70 nT>t?AK D>ADD D^KD^DDO ilD ilT .IDIK niA>>9Kan DIAIDHil DKI Din

.nn^anpAip

!iDt?i ny- ">t?Ki>p lana didk" Aoian it dk *

.'Mkidd mom d>a9" ima^y miDyt? niDin imoit? maiy
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D'juyn n'pbn *ie;KD nn^i^n b\3 mjiK>n imi2?n in ni>ifmiDJip

nu>p pnjt? '!?3n) .nn D»^i2;nn ,D>T»n>n D^»D:ji?iipn D»iK>pn :i»no o^nainon

.(n!?ipt^inn iinn Kinu> >Dji*iip

nannoDt? - ni>2^0*113Jipn nmAn!? ,^t>nniDD nKun ,nTn nouno 5^nn>n kj-!7K

.i>!?Kn nnnon mj-iwn niH2in vjy® nynt' n3"n>n ,iniK nojni t?Tio

Aiini _ei3in iiypiiyL ̂ nn

.ni^^eoniDJipn iiw^ni wni Kinw ,iKnKn tDiea !>>nnj

.(mNiDon iniN i^nti Kin .ni^2i?3HDJip vk ,CH^ ,iKnn!?)

;a^3i0n o^aiDHn nn biian 2210 ,CH^-CH^ tjHUN l>ef ^na n32
- a73»o/7 if^D C-C 'ivfp2 mn2 dk ?m3ia niiyy jkd 3712273 Dsn

,37^21 ffJ 312193731

omny ,ni>ynniDJip !?» nn idoo d>>p!7 nt?iD7 iKfiKn nf^ipt^ia

IDT nipiiDin ni>ynnfl3ip >ne> .nt !7ii3 nr 139 n77inn

.nAnni UDoin i^ud!?

.1

*ini>j nnouD Aiy>> n>ynHDjipn

HH

H  H

H

y

H  H

m^nn 7niDK ikd iUDDin

.nrb nr o^dioo xiffi>3t\

H

H  H

/\ H
H  H

lo^nn 7niDK ikd :nA*iin

,nro nr o^pmn o^^iAjn

.noDKn bDD

ipnDjn nopn iHKb o^nnt? ,ini':i nnouD >1211 oiwi!? ^td *

111 by - 7nnKn lonon didki ,mipj 221 by Ayi>n nnpn lonon oidk

D7*i0pj ^onpn innon oioKb D^nwpn o>niDKn .mipjb d^doo© b>yon

- ̂ HHKn innDn uioKb o^nwpn nbKi ;TDnoD mipjn bK d>Donjn o>iipD

.bAyon bK d>iipd
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?1KnKt^ iiii> nnu ni>>in*TiDjipn >nE>n it>k

D^niwpn in>nn >didk vn - njop n^rrr - ini> pnio inoDNnn it

• lonsii >niDK

niAiinn ,nbNn ni^j^mioAipn minn inj^n n?3iyb t^>nn ^lo ubvt m:i>oa

;nio>!>n D>nipnni D>pninn D>jDcn 10>nn ^qidkod ,D>oyD mb^j ,niDDinni

nt?nAn noDinn u intJip^inn bT) n>ATjNn nt^iDn nAnon da ioi

.nAiinn bT} nn l2.5kJ.mol~^ - :ja

,niJi0n ni^SDTiaiiprj bv n^xi^nn nbJDns ^ixvn na

tlixn is*9b ivsH ,inKb on*n aainoo irrn b^noefD

?(jTn2no2) la^bpnb bjin onn ,thd njinj

,niBBinm nixiinn m ̂smiBJjpn oipo nn 12 700

kJ .mol"'
10

± ± ±

60 120 180 240

nmuj'n-i7n irnn

300 360

Dionnn fD okhnd i>noi bp Nin nnivi!? nriK nAiin mayo mynn

niyifnun nnn aiiioiooon .(hdkd ,12.5 kJ.mol"^ -d) •nrxb nioj >0Dnn
xiK qin Kbb niAeni ,1x2 it niDAjnni ni2?siinn .iKnNn ta nit^iP^m

,nni^ nD>^y•^ mny:i in ijar an jiaina ,in n>2fmiDJTpn

^nP jnAiinn n^ifnaiojipD .Tinn naiDaanoa ,m>i^n ino 99% iiiAainn
^n^nnn n^ifmiojipa nt^ipbin b2 pfi^n intn io 99% nriK noTAa tk .n^

•joT p^9^ ,iiNTa P^ipbia "Di^>2i?" .na^onn nx naaiy k>p intn id 1% - ̂

7 33 '^V "01^^^" ;riAain n>yDaia3ipa bb2 Tna nniK nKa> ,iO~^s -3 ,W
.li^noa naaio nniN nKa> ,bmb loT^s ,mK int

7 1^3 ,naiyinM ii>yDTia3ipa ni^ip^np dn aaoDn ,an^ob ^datakp oioriDn

rnaainonn n^npn bv n!?*TAa laina

CH3- CH3

CH3- CH2CH3

CH3- CH(CH3)2

CH3- 0(^3)3

12,5 kJ ,mol

13.8

16.3

20.1

-1
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>D3K1 ;>3Pi1 yPDil .2

i}5in 2'ja THD B" .CH2Br-CH2Br vwN'iminn 2,1 be b77o nJ2

Tinn ,1Tb 1T niny me ,niAnnn ik ,niQflinn ni>>;?3iiDJipn

,lKnKn in niDinn ,in>nn fniDH i>3 n^j^pKiomKb qoun

n'2;pKnDj7K dai ,Diian ^nioKb m^nn >niuK vn n7ypK•^DJ>^< ikd e>

.lbiDn nbnAn ^KTia K^ne ,Diian >nioN 7je vn

n'njN

120 180 240

nmuj'n-nn nnrn

360

nuivn m ̂sauBjipn be n^on^n n^xunn noipj; ihd nxinx

n^yaiiBjipn na n^fnnnn mipjx nnnx . jnnH-iaii3nn be

BrBr CBSin Diun fmoH »je /rae

:(o « fl »77e»n-77 n'^ir ,1)

:jD nni*n jai^J nnou

?IV ,111 ,11 nmpxb mafKnnn ni ̂ soiiBjipn jn no

*in^p 701^3 ninoij nn mwi

7H012 n^Bfp :D9^*nD 'jea onnn foion »je nn tj^nn nvj

. C»bfl77j; ijpioo /eb

,ibe ni>^miD3ipn hn njia onn nriK boi ,C-C >iep neibe ind ©>

l^ne lepn be ni^yniioAipn a^n ,imnD ,Kin unny iniynenn ii^in

ei IK - nAunn n^yniiQAipb ,7KTin ,nAinj niDTiyn .C-3-b C-2

.bin^D - niriKni , ̂oak pa ion nriKn :iTn it niAie ,nbKD D>>ne

,180° - 7dak:ji ;60° K^n oib^nnn lAe i>:j n^ne^n-nn n^itn bin^sa

19



kJ/mol

25 kJ/mol

14.7 kJ/mol 3.8 kJ/mol

ISO 240 ZOO 360

I  nniuj'a-nn iriin

Me Me

H

15.2%

Me

■>03^

69%

H

15.2%

-1

Me-

,3.8 kJ.mol " >13 >ojKn :niA*iin ni^^^oTiDAip
nin>on oionni nn>AK? t>DD ,nTo nt riK np^nin K^ne? oiwo

.To^on Q1o^{1 t^^nnn vn© na^ond ii?iA - 14,7 kJ.mol ^
'?\o oionn ,D^b^nnii >ao na^on

,mnn naioaaooa ,D>vAin da>k t>>iv n!7Ka o^oionn .25 kJ.mol - ^
ri^:;oaioAipn ,iai)3a iNoian an ik ,nanK!? nriK n>>emi3Aipn aavn

aiy aniAi ,bm>an ri^s^naiaAip!? aaaj ai^^> qa ikd 0^ ."^oAKii
.niaainn im>?»aiaAipt> d>

20



,nt>>nn ,ind int? ini> nu .nwiejjan nynon nn iinnt? d>jdi)3 ijk nyo

HN ,npi!?An i?3 oiofl ;nK;nj;o nyno Kin da© »C^Hj2 ,lN0pni!7p>i?D
Dn'>A^n© ni^iTni i^nnn didk '?\o D^n©pn tiik >d ,DD>n iniK a2;>»q

.inODn DIDK !?© ibKt? p^Don D^nn

.(inbn inns »a7DK - D»»nj»3; iHOpmbpf^i *?nD njn

ofnttnoorr m^ir - inn nsf^an o^^isa dj»k njfnorr foioH 1100

n^'70snn n^nmon misn ,7^ ok , »#7a .nnr ni'70stta 7j»k

^n02 y^nnn^ ^Din ,77»3o npnon 7>o ok oojooj Tnpiolf

nijtnjn m^irn op no^n "nmnoan" ,/777»oo ni^nma mnp

.KOOb - niTJHn OK7 /77»0l> D»n70 OOKO OK .D»77K70l7b

•

\ v~y

770»00 Dfflpan ,6 ,5 ,3 ,2 700i7/7 »070K nP21H2 TIPH

,OOn> C-7 D7DK OK p07 0»7E»p "7770l7" '>307 ,00700

'OO 7'0 ,lB'»nb 7K ,H03b /77'0 OOJ7i7 7J - n^POlf 7K

7K - »oj»7 bpoo »7 7o Dffpnn)} b70> m ̂paijBjjpn

bo or'bjK :npfi2b 'bo 7Jb o' ?nsfip 700 7r'K

:pn23 rT2n ,7221 »ni •'202702 jp

'O70H2 •'linn Diapo ok 7007 70'0#7 •'didh nit b770b 970

?A7 70 7K 00 70 K70 DKO - D'2D0 TOPB

oAO"o 700 7r'K , '0-7 'k nia''HnDn 707'j 07007J ok 01022

?0i7'7j;0 ,70 DK K'O 7r'K ?K0'O - 7r'K7 O7'0

C-C 77©p ^Ao© Tiv:i ,nAmn mny njio C-C -n ^nopn idk bo ,ko>oo

m^on by q77y lob ,KD7on .naain moy d^aio (n©©Q d7>je;) nn^oo

7iyi;lKnK0 qainb A7inn 17:3 bionn nainn D^^bao) 29 kJ.mol ^ 773
nil© K07DO .n*i7oo C-4 -1 c-1 b© "bA7"n 7oidk nninn - "nyp"
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nJio :m>oa ;fiynDn© i?3nsn ^oidk ^e> oinyn

DA 131 ,m'Dn n^on >diok bia nrn o^^nDi^ni Dioinn ^oidk ^\o

,(bAin »niDK D>AiDoni Dn^^?< o^nopn in>nn >niuK be>

KODn iii9'3yi ,45 kJ.mol ^ -3 133 IKD iio^nn Dionn
n^i^o DDK nt7ipt?")n pi ,nnii miDiDnon .no^n mooA

IKD^D - *in>n ,ni>OD

D^2?ioin D'lnyDun oijnnn imk kip iK0pnit>p^2?n •|^<^ A2?inn ,KD>3n

D>>Ait^T3 D^pnn PDinDi Dit>n>n o^dad pAnnn Kin .ynun

nT'^?A'<n ni3'»fi3i iniD^ann niDnn .o^Ainiini d^aidkoii nnAiiD

(Odd Hassel) Dminy >id K^n ,bb^:i ni^^^nniDAipn bv)

inn® ,(Sir Derek Barton) llDin pn ̂>01 •|K0pni!7p^i?n nADO nK ipn©
.1969-3 ̂ ?31A 01SD 1>in' 1DT DP ID t>K?3 .DIP^KIIDDP PADD PK

2 i®*ij ^

7J7APJ 7^^' ,ripibib biia ub voen n39^pn ko'jp Tni:i

jnbisfn iKOpmbp'^yn bv ko»3i7 bun nn nyn :nb not any pa
7n»n 'a70K pad .jnbiob tjihd nav "o»'bA7"pe> 73

?D»»bA73 7^ D'E^nPA

D»J730 ,PJ'30P nvffob >D3H IVpy D»77E>PP , pbtt JO^O *a?DK

9sb3 D'AJf'J ,frbHD naibv my pj;aoa p» , (axial) D»»7^y
»TonD D10H bDb 7PK >7»A 7n»o o7ok ,nbvo

d'J73a nbH :D»77Ai Dfmbv o»7Pkp 7a»np fmoH nv>v

* (equatorial) Dy»J77gfl

. 7PK J/A^ 'JA Dfp'>pbn2 D»»J7 7B>nP 709ap »n7DK PK P>PP

^bnipDD ,0»J3> D"7'A 70'0 »070K PP'P b77»A 7»P» 73

7APflP »n7C^ 77PK .PJ7E> J;AAA D»»J7 7E>0 70»fl »n70K PB^'fl
.4- 7 7 jansn '070K bp DJ77A PK 77PP7 d ,5 ,3 ,2

?PbA'p P»Aa77flJ7P 7r»K

»  4

KO'Db P7P»7j; P»P ?D»»J7 7PnP7 0»7'AP 70>aP »a70Kb P7p pa

?7PJPB bj; 7PK
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iK ;nnfi miDionon v^:innt? !?id> .itd

.!?Da ninsin da miK; ,d>iik; in^on fnioN i>D ,iK0pnif?p>2?3

»a70Ka 7/7K D7P0J OK Ti2iisn nivD^a ni^nb nbiD^ 71 a

:I>»/70 bE>flb ,0^01 OK msinp ik ^inK diok in^an

3b D»P7 KCDb KO->D 773»i7 210 P22 * JKOpOllfp^S b^nn

,'oj/; Tnap2 Kin ^na i^Jiiooni fif^n b''nDn bo 1220b

17 - /7i7»7j; n^^anajip ir^K ,73 dk ?bin^a mov2 - ̂ nai

7(e) f3iioo b»77fl#7 n2o 17 IK , (a) »7»:^ b^nan 020

Me

Me
550?c

"lurg 'IDJN

C-2 bo D>ie>pn oy b>nnn bo n^ypNiDA^Kp iKopmbp^^j b^nnn

UK nn^nsD ,bniDnn ikdidd n^ypKioA^Kp noAnp ,C-6 boi

binnn 07>bDD) 2x3.8 = 7.6 kJ.mol"^ >7P PNTii n^ynnojipn bo
.^Aiiwon b>nnb nKiiwnD ,(ikd73d biD^ai >dak vd

on ^^<opn1bp^^^-b^n»n bo 95% ,nnii nnoiflDDn t\bbx2o nn^on u

miyb n>on» - ,^10^3 ,n>nn niiyni .^Ant^Q

^7331 ,3ni' nbnA m^nn didn pk m^onnnn nyiDpne; b33 -

.Pn^OPOn Piyi3pP 3D0Q blA©

23

_r_ _ J 5

(la^on foioK Kbb) jKOpnibp^sn bo ibon biio bK 21 7n

bo biian ibo in7 ,7200 diok2 ihk inna diok 12 nbnni

o^onon o»»bK7»p yana ^oiok nofon 12 0^1 »7ipibxn ny20

:5 *00 lonan diok2) 77Kb - 70^0 iKtbfOpm^n nnobnnb

:(70^a IK bibfno

5C—0^
/  \

4C C1

c—c
3  2

:3Pi^3 pp^y^p ,pni>3 "ppiA"p P^A3PP PK lo^yb "pp3" npibAP

.P^AIIKJDP ppoyn PibnAP Piyi3pP b3 PI^I^D 13© K0^3

.iipibin buo 7^32 ok obon



-nnn bv inio^iy mnoj ,nDnia3 fijn

DA ID D1K)Q ot^lDO lOU^Nn Kin TIplbA.I :D^inKrl D^IDIO
D-^b^'Dpm'nn m Tipit>An ko^d nio^n .ot^iDo viojn

mi^^D .25 kj.mol"^ ,ninD n>j3n - n^i^sn mnvt> D'>^Jiionn
,TiyA jH^nn Tipit?A !?e> n>n>n no^nnn iiktd nt?ipbin Ki2?nt> niinnonn

.q^K nriK pi

,d^>ddik D^mu^K injfy Tipit^A!? im b\a in>nK5
:in3u>n ^ki njinn iriKn ,d>ioi>dkjk

L  n>Jin ^iiu /"• /1V— 0 D ii>jAn >niT

\

piDKD ,n>n nTD tid^.i iny ,KODn iid>i1 "ono" ikd e>>0 niwn!? nyon bn
in DA - L-.1 Nin in nb^ ;n>i'»:in mov:i nit>nAn niJ^mpn bn m n>>?o

.n>An©nn mnvn iIjid

.npit?A-D Kill ynon iimi Tipit>An

?npi!yAn by njian nnoiA dk dipi!? i^>3

:iiD iy lAAHje; ->01 ,tipi5a!? iIado nnoiA Dnyib laio >k;ip \of

D^t?">Dpm^nn mi^i?i y^fnn dibi'i^? nnu ni»K Konn nii>?

CH2OH ,im> iiy DiK;>in hk 5nio^
flH

D'>m n'>o>ni'»n >iQon nbnipnn fiD'on

:(Haworth) niiKn bv) u K>n

^\'>'^w>n nrr^n i^?^Kn nyno^? D'>on»>nn

.1^'jn niy>n^? ni^^jn nniK D>i'>^iJni

.!?i^7'>nniii D'>!?'>opiiT>iin jnt^VQi fi^^n ,D>iie>p nynon bn

Vk© jimon ,D^yii' ijk ik ,nvnDt? nKiJi nwipn daok

OP Pi^Jinyo iKD minyn bne; ,iAt>u; bnnn ij^ki inn ;in nt

y^iiii ,D'>Ka>nii by t^nipon ,1P^< ais?'^

Ov riK D>niyii :(Mills)

HO--/ V—OH minypn ni^finpn ,^'>f^r\ in!;'>nn nynon
iie;'>Qt? byn niKJ?nA nnv ipn n">t?K
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.1^7 nnnn voipn-ipn niiie>pn nij^inpni

,^11© IK - ">jnu;)3 ^ni ©iiDn ii7>; da

.D'>'jiie?» n!7N t7D npi!7AD

.nbynt^D dddd Kfn d!?^o nnou .i>?n lo onoD K>n mi^n nnou

.ot7>o nnou DN ,ind ,iak
V

nr D">^77nj ,Tipit7A b\D (o^mN^T) d7>ddik d^idit^n ,D7nnK d^idio

D^nTAK D^^i2^o .bit^^nom o^t^^opm^nn bv) mAnsn nnoyn nro

,nv3Dn itnAH lono oidk bvj in^AnnD Ti3^n D>t7AiOQn ,d7aiw

Dm>>i->i in-ynn Dio^t? in D^^oAt^npn D-ynypn pid^a 7*T>-t7y

.lion noD ©inn

D->NipA ^n^< ,'7nK inns didn t?© irTADUD D^Ai©n o^iDio-in ^a©

(epimerization) r^'>^rf'^nfQK ilDt? NlpA TiD^nn ,(epimers) D>*^n7D^^

.2 IDOn innoD npit'A !?© in">DN Kin (mannose) nA^<n

.4 iDon innon npit^A !?© in^oK Nin (galactose) tidpn!7NA

, »7'AT r'7/3'57^/7 7>>»7/7 TIH 7Jb© blion /77p/7b D»b73' UK

jn'^an djoki b'op777'/7i7 nn tj^nn ;o»/3»rjK/7 mnpvn

1777/3 fHT 1DT pD2 #77 ,4 TOPB DIDH^ D'>mapn

b'»opTn'»T7n jiK DVBiT tj^nm ,TTpT^i^ nrn .riopn^m b©

. TUHO b© b7 7/3 nbn-fp .C-2 b© m'^Dn oiom

nin©A bbD ini - c-5 n^jiin dk o'Doinn D'n7TA^/ da dadk ©>

fiN D'ADn UK iDbi .TipibA-D-n HAiriAn itd C-5 b© in^Aan yioD

pi vioi D'yoin jD'Ai© jTiAKnm TipibAn .d'1dio-D - nbK bD

- iKAKi b©nb) L n^Anni da 'un ,nKT nniyb .nopKbKAn .D n'jinn

.npibA-L b© iTD lb© C-5 n'Jin :(m2/KD iDio-ni

.nopKbKA-D ,iaiDD ,Kin ,iki n^An© nupKhKAii

,d*>idio-L-i1 T>Ab ,D'iDio-D-n TD vninb D^yn^ iaqiad© d^d^takiI

.lAb© DT'buKDni D7nbn©nn nbK on d>ioio D-n D^ipnn onoi

...Vn©D 1A7K1 pinn nunb bi07 npibA-L-n

. #7i7 D'7P7J#7 D'7P70b ,0b»/3 770771 ,/7J1/3 77 7/7077 07©7
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k!?n D n'jnnn on>>nj ifon

.mriK ©iiDna v>i:in ID dk

?l inriDn didk n^jDiiD iio^nn nni

.Dni^n mi:/ ID VK 1KDK) mnoo m ,it moo!? da d'Tak

.mnn nDioDOQODi n!>inn noionn da bry^nn ntn niomn

bpm-'*'iw nnnvJi^ n^nion nonnn d>ii:/q iaddTiib diddioji t>D ,nBynt>

.C-i t>K; iniADUD nTD nr DiAiwn didditik ia© t?©

?D'-70K'7 7K D'7n7»DJKJK 0;7 /7bK D->iaiT^K OHTT

iniiAi no!7yAn T>m!7Kn nyinp mint? innan da kid nrn t7pe;nn-'>iiie>

.nr TiiN t7iA7nD ,ninNni yonn nx it?

(Mutarotetji^n)_ O _ _ 1K_ a j JOpJl . 6

in© tie? iQKAiT t?pK;D-'>iiH3D mniQ noinnD iiyo ,Tipit?An

: nnm

\

^OD ,niAinyn mny^ C-1 t?© tiiopininn ii:!/d n">t7Kn©n nADon nnoiAD

.3 nAQioi - ■?e?innn yonn lAt?© t?7iDn riK iaiadk?

- iiAQioi nniy mnyn C-l t?© tiiopminn ii:/n mAioin pADon nnoiAD
.a

t?it?inDn t?B>D C-l t?© t?iopiminn t?e? iaiid iokd - 3 :DDOinn ifl W
t?e? lAiiDt? iian C-l t?»j> t?iopiniiin t?© iaiid hj^kd - o ;C-5 t?ye?

.(C-5 t?yw t?it?innn

•hpit?A-D-3-i Tipit7A-D-a ,nniyn fm ma t?p0n ime? ,p on ,AAt>
Kin© Di©o ,m iniyNoiiKDiQ KipA iniA>D iiDinn mt?nn

D1TAKD ini^ VK .noionn t?© mooiKn iiit?>yflD DiDon iiai©d Iii3
©n©t? nt?iD> (oinn da) n©t?n nSoin ;n>yKDnKDiQ oupt? no inim

.titd ikd
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in ,d^na ny^^nonn ,in>nn ii^ nifn b\o:i lesKrin ntn iDnnn

in - mtridi nynodw lynnn dioK i)K c-l b\D t^^opm^nn

.T>m!?K nyidp n^iyn ncKido ,nicnj>i? nnnoj nynon idE>

Kin©D ,C-5 !?© !7^opi*n>nni ,n^ni©>n imiy innan dioN

"e>nn"n t^^opin^nn idi - ny t>dn m wiAot? ,nydon hk ©nnn

(3) niAot^ ,>T>m^7Kn lynnn dioNn 12/1 jn C-l t^e>

.(a) nonb ik

nj^tf Ifiian nipyann 7snan nbna ajpyb 7Jk

,C-7 7'Jb nv202v jitann oiott i&pn nn pnj

.D/7»j»jE> "lopn n»77J»^" nti H^:tin0 yj '7»-by

isonn DIOK bK C-7 be; If^opm^nna ya^an diok iik inyn

"oKi" nypb noK dokiio ^nioiob nnnsj npnon .C-5 bo

K3in yob - »77E>»n Kin ^i^mbKn yonan dioh ^j^mbKn

,E>b7&n-»7 7E>»n ynna diok laipon a^ny fymoon C-i dk

.?»»» 070ieb7 yaon oiOKb ,C-2 b nopn

,no>Odd bib^nni nm^a T^mbK n2iidpn n>iJdn me>7B> T^job njn

,7nKi 7nf< ba d^^wipn ,d77bK77p inna 7qidk nymx - lai

?b7opm»n ba njia ndodian n>Adnd 72; nr^xb ik ,10^0 dioKi b^opm^n

CHO
I

-C-
I

-c-
I

-c-

-c-

CH20H

bib^nan naiapo ya ,y3nbyo by nyoiorr dk nan

(C-1) ypybKH naiapi (iToab)y^bK nmip n>nn (C-6)

njaon nnou dk npa dioi »(nbmb) nKbny yoa n^nn

»Bb ,ynKb inn ,npib2n ny&iono yanan ^aioK bo

ba bo D'ffpaHTi d»7B>P/7 by cmiarn] ,"io>a no>o"

af*a3Hn o^yopn ;ybK mjab, inna ^ynna diok

. [iiriKb o»o7J
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"non .nniN dot to^do 'sd npit^An moio t>o njDnn nnoij >niT

i:ifH ,nt?o D^b^Dpm^nn pk nioTon in ,D>>ioniT ^nnmn

npit^AiT pynon n>iyn nrn nob "npnn"n .insy Tinn noin nnnb

bo rryjiioDn moyn in ynpin non inr tmoion nmi n^nno

.D>b»opin^nn

? r7p7bj#7 niEfiefb ni'>nlf D»b7n» D»»0J777f d^ioit^h noD

?77j;nDb nun0m tkd "D^ion"n w^iDiynn on »n

•nioKib N^ino ,Tipib:in bo ^nynon njnnn m bbn i^nn Kb lo^a

>nnTnn non dk K^n ,in dk .inin THKb nn ,i923-a pi

"D^:j7>jiynb nD0j"n Kinpb bain ia by ?Kpin npib^n nioTob D>KnDn

,nT pTob q*ii2{an

TiPiban no^nnn .nynob nyian niD^iy o7 noTo^nyno bponn 7"n>oa

.moToa n'>i^n nyb qbK o^yaiKn nnK nbipbin pT

:ini7p by niy^nyni n^mbKn pk "PiKyin"n pipiap o^ pkt ban
n2?inpb T7m^7Kn pi?iap pj>?ninn nao ,aiDb nnaTn Aj^bno ppiap ,bonb

by p>bna ni^iapb a^mbKn p^iap tit^p paiAP ik ;p7b>opmp

»m bo loioa niy^An ,T7mbKn by nibyion ,nbKa piaiAP .NaBH^
."QbyA"n i^mbKiT da qoPA iai ;ibia npibAb ,n7bD0-nb niaPV^

;pyaorr bK nya 3 70J

101pa2 aj?»77 T11010T1 OKTaO '770'ai7 JOnDiT D10H na K^7»7

7a»n D70K nr C-i -b nop »C-i , ̂nttioon janan didh nn

bo b»op777»i7/7 bo ja'^an oidh pk ,0inD ,isan mom

C-1 Tin nop Tips ,C'i bo jsonn dioh bK npn C-s

.pyaob nnoj nioion X-s bo i:innp uion av

}T9opTn*nr7 ;ab d>07 ,n)f2iparT hodp nns nn nyaob in

7I7 7K/7 ^s)?,mpQrT 7'a 3 7K a PToyb ybpnb b7a' C-1

70pa pyaD/7 nn inn , on ion C-i nop nn 7 7opb ninno

b»op7 77»/7/7 bo 101 pa OH tj^nni C-5 bo 0-n bK C-7

9/70 7Ka niD-ffp ojoKO nmi^nlf »7a pk77 - C-7 'Jf i'J'

.P7 »7 70J7Ki7
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a  t?pi3n-'>n^w Awin tkd ?no^niin niip nni

64% 6 n^Anni 36% a n'jnn nnnn ,nnn mioiDnon ,Tipit>A nonnn

~ = M = 1-78a

niD£)nn?3 nANnn ;3 n'Annb miiD lof TiDpKt?KAn da

•a n>ADn!? niD^nyn :nii2ei>nV = ̂  = ̂  = 0 49
a  67

T^nn ni-jnt? n^n ,^nipkd C-i bvj t7'>Dpi*n^nn niny nynpA

Knn .ii-iD ^Dmn nin^ n^Aiiu>on B n'ADDt?e> K!7^< ;K = i

.nOpK^KADI nplt?AD

UN DivDon niD>nyD TUNoa run - nt vjyn qou diia ,nnnDn ,\of in

bv) t>^opinT>nn hn np^nnnn n^nop-nn n^mn ̂ nu :Npm a n^Ann

imny b\o:i riNtn n^mn nprnnn my tianddi ;nynDnu; i2;onn didno c-l

C-2 b\i) t^^opim^nn b\o n^'T>>;n

—o

OH

O

^
I
OH

n^iQ^ONt^e; diwd - ̂ nauNn opPNn : own nn n>mb d^nup o^No^^n

.(anoraers) D>n»1AN D^ND^Dil D^NIIp C-l bt!f

OH A OH 1 2.

OH

M.

.0 1^ OH

1

03 IT ^OH

Ic.
OH

^ b

:nifpbn 701 ninou tTiJuabi 77 pi bib ,7hd mnivfi

;(mnHa) i^anrr oion tik bbiDn ,nvnon ya pbrr bp ono

;f3Vfn *iinKD ynnn ,b*opTn^nrT >ndia C-2 -1 C-7 na

,(o'^iaba) C-3 ntti

?B *oi a >n 7 7 7ma fai iipibx ihd »a

niflOiA ni^iniaflN n^pnb ^nid ,in2?yt?B;D npit^An io tio^a©

-HT>n IN iivn^n ,no»m ,^7>Dpm»nn nnnnn :0>nDi0D nmAt?

.niniAH b\D i>K>y inA^ot? nno
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CHoOH

IHO3SO -

[c^

ICHgOPO^Hl
(3) (2)

CHgOH

(6)

CHgOH

(5) (4)

NHCOCH: NH.

CHoOH

■  .0 17)
0

(8)

V  ' \

.6 IK a ,ni>iniJKn ni^nooKn >n0 tin ikd ^ in»on

;/7 7J7/7J»7 nJ30n 777/707jb OTtlH OK/7i7 .77700 #7J700 7'Ji7b

.7»flKa ibnnn 12W , (glucosamine) 7»OKr7p7bJ -
(yojn n^ain) n^HUttnn nsoin oy> bbp 777a D/77J 7»oKf7

- Ka»7 121 inn ni< ynui

(acetylglucosamine)- 7 ̂ aHTipibx^^osa -

,7*ml?Kn n^ypp .(gluconic acid) n>jipibi nyoin -
jiyo^n 7^777 , (glucuronic acid) n*jmpi^i n:ta7rf -

.>7>»770i7 n2ii2P

npi^i bo 700K .(glucose A-sulphate) fniaX'4 ripi^x -
.77»777i7J nsmni

ripibx bo 100H. (glucose 6-phosphate) >77/777-6 77p7bJ -

.n^nmr nitoim

tjSOff 070K 70/7 J/OOO - ^OpIHI, (6-deOXyglucOSe) 7 7/77bj >Op7K7-6 -

. »J0/70 00/7 7070 - 770JJ7 . (Xylose) 77b»Op -

ni>fib nbiD>n ,c-i -0 mnAio Kb uooi nbvob mnoun boo

.Q>ji0n D>ioioo my>fl7o hkt da dkt .3 ik a

;T1AKn b«7 IK ,TlDpKbKA bO DnTAJ DA A>Vnb "lODK DniT IflIKi

.D>1D10-D10 iniK D^O^ia
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,^Jono-n^7n idio) hnx!? it nnn ,bv)n'? .ib'sk

!?k ,(ini>n oioon idio!? .niTAnn nj^nnn aenjn ,ti»id

:(>AnnD-yniK *idid ,niDD) o^nioon 'ao

niDO Hfea HC=o 1
1  HC=0 HCN nT>bl*n>n 11T>n H-C-OH HO-C-H 2

I  *• I + I ,
2  H-C-OH H-C-OH ^ H-C-OH 3

3  CH2OH CH2OH CH2OH 4

-D T*nn>*iK-D tik'hi-d

nopnn ̂ ?ki (^joriQ ©on idio) nujDn t?K moon io da 101

1W>D->AK^^>P nO^D ^niT .(T1pl!?AD j^ADDfl DD 1310)

nb D>e> .D^lDion nt^ynn n'>DAnn m>y>?!? (Kiliani-Fischer)

;i^m!?K.i nyi3p '?\d lonon didn3 i^nn !?>nnon ,iiDO»nn

^in^on naon biA (...nxt^n idi) nioDt? Ti>iD,in layoa ,1o

C-2 ii>n>,n'iDn C-l >n rnriK inna didx bo b^
...t\Hbn 131 ,111003

rnioion bK ,ini3y^ ,ny3i
1  CHO . 1

j  Tipit^Aii b\o >jQnon ib\ot\ riK oiou .1
2  .t7it>'nQ - iD'03i i^mt>K - 10NI :nioio3

3  — c- b\o in">A3ii3 ,10^0 nirya ,bQob u't^y
1  .D'>">Ai'AOii iQnon ^DioK ay3iK

4  -c-

I
5  -C-

I
6  CH2OH

ynp -113A3 ,(1951-3) ini> iniKo ,i3n0ii lAt^rnt^a ,">nni3® 1din3

KI.II ,vo^o t>>0pin>.in D01^^ C-5 n>A3n3 ,>y3on tipi!7A30 10>3

,C-S n^A3n3 ,1130 ,L nn^on !7>i3n!? .D iiAi3nn nn^on bb^-^f
DION" riN C-5 innan diok3 d'>kii tnqi .bnnm Kini !?'>Dpin'»nn

.D>i3ion b\i} "innD0Dn Dirr^^n
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1TD nn^non nnou n^nn ,id dk

I  K>n nnnun no">iyoni - ikd njiiun
.C-4 -1 C-3 ,C-2 t?© on^jnn nn yinpt>

H-C-OH

I
CH2OH

TDnn in'>rT>D ">1^1 nojo , Tu^nKiKn .2

ynif^nHfi m^^mn ait HCN oy :i>An ,(D'nn2?n

,^2^0 ont^w C-2 n^Aijnn in >id2;d ,ito u nuiwn

on© D^nopn 'a© D^t^iipiin ,"nA^D0"3 hjakp iino nf^n *inKt>K;

■>i>?nn ,npi!?A by) ion^t) nAKo^?*! ripityAb (D->nQVDAKAK)
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IHAPPP

.C-2 n^ADHD ntD fit D^Al© TIAKOni npibAP ,H

d>Knnn nt) ^b\a C-4 -a imt^a ,L nn^on Kin >yaon riA^aKiNn .a
.bumn ai©p t^'JOpim^nn (npit?An bv) C-5 -b

n^npAn n>?nin oy nA^a^aK-L ii2?D>n .3

H-C-OH MA^nan b'tya (n^Din -n) a^in iniA

,io» 1A»K a^inn ani!>a - d^ddik

.n^aon^o aio^n iby) nt^ipt^ioa vk »a
-C-

I
HO-C-H

'  n^Aan riA^aKaKa C-2 -b rriApoa
C^iiaOiI

^  .c-4 by) itn naian

?TiANDiai Tipi!?Aia by) C-3 iw'fl l^n

IKa OA iniA n^npAn n^oin oy tiakd-D -1 npi!?A-D ii2?o»n .4
,iDn iA»K aoi!?a ;n>DoiN fiA^nan iia>np - Di2?Din-ia

?VAtt nxn .nA^n> t^^opiaa^nn nAio ont^o C-4 -a idappp
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I  I
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1  I
HO-C- HO-C-

1  I
C-OH -C-OH

I  I
C-OH -C-OH

I  1
CHjOH CH-OH

0  ®

?ft2 Kfn fn iK tuno-d - niMKm ,Tipit>A-D -n nnon K>n nnK

! !D>:ioin.. .VA1

n^inp riK ,D>Jinnnn D>3>t>nn uko ka nmj

n»3^AQn n^y>3ine;D ,it t?& nnipnn n nxnpi

.nAinjn nn^A^nn niKOA

CHO CHO ,nA0nn PAain ninoiA i^apA

HO-C- HO-C- !?3ipnt> nian i9iK3 nioiwin

HO-C- HO-C-
I  I ,180°-3

-C-OH -C-OH :ejKi3 iiayb 13

HO-C- -C-OH 0 0
CH^OH CH2OH 0 0

©  0

-@-1 D rrn'on Kin 0 :n>o 'mi ?D'nT(§)-i ©nx!!
.L nnon

?D>nT@-i(Do^^
lH^PJA A>^?N y>Ant? l\ifQK IK - IDIBQD PTD 13103 30ON

3A?n^ C-6 nKi C-1 riK riN^nn ,310^3 ,(!3ie>) n>pAnn nsjoinn riian

.n^t^^opin^p n^i3p i>n^ on^AO - nnt
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.D^IDIO 3*1 b\0 P13D ^niflHD D>y^£)10 Tlplt^AH D>mK 0>*1310-1*T

Glc-a(i-4)Glc rTiDt^No D>i73po ii?>nyn

Glc-a(l-6)Glc :TiDi>KoiT>K da o>ny^i

Glc-6(l-4)Glc :Tii3i!?>? D>i>3pn niNiio

:i3io-i*Tn nnoiA dio>*i iqik^ 3^ d>e;

,Tlplt?An 313)73 Glc .m>niK 0lt703 A^l>n 3310n 00 ,K

.TIANO - Man ,TlopK^KA - Gal

,ni)73Dn ^1103 ,innDn 'oidk hk D>A>>xn d>>3aio3 D^^soon .3

.>3»Tip>bAn 30p3 D>flnii0nn

.0 17< a :C-1 ,^3oiAKn innan didk n>A3n^ ii>x 01 ,pin3i .a

(A) -

CHpOH

-O-

CH2OH
CH2OH

CH2OH CH2OH

(C)

(B) -

CH2OH

OH (D) —< V-0—CH2

CH2OH

[Glc-a(l 4)Glc] Tjobno ;d»7370-77 ninou ymn 7»Ji>b

[^^c~*tt(l-6)Glc] 7^ 7ob>fa-7 r'/c

[Glc—g( l_4)Glc] 7 7»37b^

fGlc—oi( 1 —1 )oc—Glc ] 7ibii''io

-DtCfBfA nj^TiJKn *770 >i7> ,ninoi3b o^a^Hnon nmvtJ jik 7"^
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,"">Ai!7Dpn *non" iyni> pi vipj »i>np>!?An iwpn i>a>Din did^i

bv imi^ HKi ie>pn bv in>Aiii riK D>yiip nbK d>a>Dini»> diwd da nbn

.(1310-Din b\o imi^ hn - nyib ddii^a ny© >odi) .ibiD iDio-nn

:bna$i mrpn nnr in23

Hip3) 3 nnni (A nb H-ip3) a nnn ,ripibx ntpio jjn •;

njiH ,n32on nioPB ipob ,Dpsn) .TmoD n''32 2229 *dd ,(B nb

93170a C'6 :niH2n n72i2pn oibp nn pi np2ob ni2b bia^

,9jiiBfa 1H ,C-7 >yOH-7 ;C~4 bp 93110a OH ;C-5 bp

.B 1H A

C'4 -7 A np2o b0 C-1 192 ,a(i'4) »7»r7p»bj ipp 77^:7 n32 ,2

nn 22ion0 baa :n'tP90 loio-nn miP2 i3i2nn ,B np2o b0

H09ab nnna n3na2 79on B np20 ,A np20b o/7»j ,B np2o

,A np20

C~1 192 3 (1-4) »7»77p»bA 7»p n321 ,0»7J?pP 770 OK 77P/7 .3

7 7op 70 7 0-7 7000 ,opDn ,A opoo b0 C-4 -1 B nP20 b0

»/io OK 2 92nb tiaibD ;nnio0 nup ib nnb 7oj7k ,3 7op3

. (D91D10-2lb p9330Db OKr HDl) , inH 770»0 bp niP20n

/

yolp Kin - no iy iKinno .n^ipbion miy jik pi nb yoip >i>Tip>!>An lopn

ooinon!? niyoon >not7 iooko (1-4) >i»Tip>bAn lopn :nnio>nA in>n ok da

.>i>Tip>!>An lynnn didk b0 D>iopn >ao o»oo

noit7o 07 (1-6) Kin lopnoo in .(1-3) -i (1-2) D^iopo da n>n> no

.01070 D7lOOKDn D710P

.1^0 ̂ iino nKT niDAt? t7io7 nnK

nminn ,0001 a oon hah 07 (1-6) 777Tip7^An lopo - noi niyooD nb^ 07

.(D7ioio-oib y7AAoob 0103 nKTb da) nbipbion nio7DAb
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.niDiom TiopNbn noAn^ ,D'Aie> d^idio >je>n da bnp!? ne>flK idio n

Dt?nn -^i^^on idio int .Gal-3(l-4)Glc Kin nDpK!?n

,nbnn noit>DD ,D3inn ivjk ,TiDpK!7KAt7 iDin qiAD ii>?on TipibAn io pbn

DK piq!? in iit^ah piA">nn .nopKt^t? ,nD ^imn Tipit>An oy

nt?nnn n^yniy^ty njn by> ,tipi!>a^? mrna nopKt^KAn riK qiDni^i TiDpK!?n

.p'Tnb ,it7D i^iDKonn

...K>n m>n ?iioKnn qiainn ,id dk ,nn

.on!?© D">TTip->t?An Kt>K D'-Jwonn d^idiod D>u;mnn ojik niDipni qia^nn)

.( 46 *nyn niAOn hki :ididi Tiy qp by

?r7DpKbKAb T7p7b:in yn oiun j7s^nn 7na

. 7 7 0pHb >E> TJ32D /7/70 7J D7E>7

,TKopKt7 D^TAKH mT)7p TiopK^7 b:>yb bb^ Tnp o^tyipi D>it7>i nipiAin

da">kk; d'>iaip \o7 iikt nmyt? .npio-nn b\o nT7t7m7nt> ynonn

qp bbxDi IK ,nTn d^takp nionn t7t7AP ,i7pifint7i p^nb "D>>At7piD"

mion inp vk© ni>/pKp yioj nr inon onn t7>va ia>k pppd

njiTnn nm pid^vj; by o'wpnn D^npiAn phk Kini ,pbn nuno bv

nnpA pt7n n^^nvy .oipont? nbr\ nooin b\D qmp ,nyit7Dn dbiyn ni2?PKP

.D>pt77 VP lt>>DK ,!71PV ni)7P3nt> 00

7jDt7 ,7-ion :3br\b TKopKb nooin pionnn by PPAnnt7 pdsk

np'>'>nnn ,m7pon noi® ,yinpnn npinnb qou obiK .ini^n®

...pbnp vTon^e; oya bp ,in>?)7p nKTn naomn hk y^jpb ippjjn m

:n0pn now nnn^a ,D7>bnA lun nxin nrniKn ,niTii0 nnpn

bipy ipiy pbnn .p^ny pbn ibpinb TKOpKb bw npiyt ni»p o^aioin

D'APpyb p7Tn-7nbp Kin qpi jD^takh niyj^oKp ,d>d^ 10-7-p ,DPpin

inT7pK lAob pTp pip'yyp baion pinyn pbnn .nop^bb oiw^APn

nAyiD nppnn .,paw py Pip>p Kbb lAonKb in^Ai ,P'^^''

.pi2;'7ip niK>ii,pp 7niynwn Kb Pipi>b nopu u nwpn pipy noiw®

(.1981 ,2 *on 'n qpp ,"ypn" >o by)

,np7pA mnwpin nbnn ,(galactosemia) n>noiDpKbKA :riPnK nPSi

.inwp iniK p^oan ki.pi ,TipibAb TiopKbKA iianb bipi ia>k nKwiAW

binnn np^bn poKb diphk omi vpinm pTAn nt vk brnn yiPb

qK D>bip7,p ,p:33i? DipTAni bipyn nppynp niypann bipob piA^nn

noip ^p> by , (! )D7Kn7Di>ab nipin ,b^Anb PwaK qK - niinb oiPAb

.TiopKbKA nppn^
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JJ1T03 DA ,noi>fn Viojn ,"!7>Ann" loion ,Nin - nuion

Dy-'>TiDO ;njiiaK*i!7 noion hk mKn K>in iD-^n mKTin yii' ia'k

npD.n Tio .iiriKt? d-^a© ^ot?N ,DpK;n ouN'piKn om bn D^'>DA^t?iD

"1310" in«y id DBOi ,nin!?i T>ob bAbAnn iDion-njpo mp>jiQn

.(D^lpOJOD Sarkara)

K;m" D'Anun D^Apn nK D^oiDn it?'A onA>nn pny!? nfftd^n Dn^myooo

N->nri (u"nADt7 331) did niDbo nn t'DDw inpia nAOD!?^! ^''d^iidt h'p'?
.nDnnoi minin li^ino pdii^k!? "tgpin map" n« 1n^<

im2?^Dni ,i3iDn-nAp t?n>A it7>A on did na o^myn nyoocD 7-n hkod

niDnbnnD i2;^Dnt? ibnni o^Aot^J^n id h^ad 1099-d .nnt?© n^iDn^^n ^ddid

...iD^?D n!?i2?Kt? iniK t?^DAn mn n^nn© k^?k ..idii^k di^^ik nni

.lAA^on iDA0^7 - np^inKt? iiDon iDion m n^ddk? nih oidoi!71p

n-jj^nnD ,1^ .nA>oAA*iKi iid ,t?'TiD ,nDip OP'opn^' t>iAt?A t^nn ikdd
D>iAt>inn .Dt^ivD nt^nAn iDion n^Ai2;»t> n^Aiionn np^iDK nrr^n i7-n riNon

^Tinn oiAK^piKn ffn'? miK^nn ,Dn!?B; n-^iDn^Kn nn^o:!; oy ,o>nD*i>eni

1310-nAp D^t7i!>n 131 - n^OAHA^Kt? ,D>A>D>!?^Dt> ,>Kiini7 ,Dpe>n oiAK^pixni

i3ion-nAp >yDD n3i30 inynn i>ni*iipnb irni ,D!?iyb 3>30d lyon nn

."intyn Dnrn" :Tk lyDou; Don da ikddi ,!?nA *i2?ik3 idoda

nonn-'>n33 *i3iob pipTn->n3 iik iad ,in3i nnoD>K t?y iot?no .D^onnn

ibyo 18-n nNon ni03 .n^n>>oynn nDonnn bio nn^oKin - '>A'ninn ininn

.hAot? 110 30,000-3 ipiD.io ,1310!? noiin mn niioy n't>AAK3

1310-pbDo 1310 ilAloKit? p^Dil ,>A01A >Nn>3 ,(A.S .Marggraf) q^lAlKn

nDi>? npniAon ,i1di9a13 h^^ida .nApn loio!? nnt Kino nKini ,(1747)

HK 0p>31 1310t» ^911>K llpQ 09>n , IDHDil >n>n lAOilil t>03 n>I11D0lQD

(1812) minoD noi3 ip>Dn^ n>^:^n (Delessert) io!?i .D>KD>3n niTy

n!?nA nDD.in" :Monitor Universal imyn nTi3ni>i ii^!?ida nipint? n3Ti

•iDii^KD 131 on m^oyn nriAnon ninoD dadki ."Dim nt?nn noi^? n!73!>33

>iiTKb D>Knn Kino diod ip>y3 ,i3ion-nAp iik pm i3ion-p!?oi ,n!?i3

.nilDil-niyiKI niAp Dt>^33 ,D>A10 Dlt>pK
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nN i>;>nnn nb o>D>inm ,i3ton inon inji!? nobv ,nKT bD:i ,l9-n nKon

nion nojDn tipod ,(paDni omn dv in^) tnimia on i»5>y in*i09»<n

,iDiDn nn loni (1874) onn hk >Kj»in ,TiDon^A

.Vo^^T bDb 10ID :>nny

.nmi noip :D!?ivn D>!?nAn loion-njp

.n'>inn ni^iNi n^oii ,qni0Dn pion niseiK mn o^i^nAn loion-pl^D

;D'>^onDip D^i^oom niDim ,nih{pDD ,D>pnnn ubx mm nimn mion

li>!?>n lOO-o - mi'o t>nAn •>Dbiyn mmn Kin ,i>n^ >aaiik mmo ,bbD:i'i
n">n Tmv? nnn nino ,nim nipnj nb ibio n»n'>on ik ,n»nnn .nj^n lie

D^pnnn Pi Kt? onn!? bio>n ,minD !?iti vnr min f:ixb

rrn'on n^'wynn - ip^^nm oynnn oDjnoo - da k^k ,ni9nni

oiD>Kt?i 11DD11D i>!?y mK 10D1 ;iiA>Dn nK p>mn!? d^ojd di>o

:(1980) n>!>AJKo mion ipn!? iionn dki ,(A.J. Vlitos)

"Almost anything you can do with OIL could be done more cheaply

with SUGAR".

.n>Ait?ijddi^oo mion hk diadjbjo iiy

K>n niDion nnou

\

.Fru mn>OB),"nii^Qn loio" .Tiopufln ,i3iiny oin mio-in iko
impi ,iyomi nmmn n>D9mn innyo ,yoDn y^Q:l mm Kin o> ,TiupnDn

.D>oi D'>ioio-omi-im t>tip">^?>3

i»Ki me>ie>n okwia ono© ,TiDpK!7KAni TiiKnn ,innfl©n ^aoi tipi^ao k^?®
©•> ,*|OiDO ,not?i ;C-2 innon didk by ,imp vf ,jnDmn ,1K0 ,Tmt?K

.m© nyoon ninn by nyoDn

nwninnn nyoon Kpin -\h - .mmn nyoo mi> ,TipmAo .^Donn nopimn

"wnnena" ia^k '>Ait?i>an iiAAinn© didd ,i>niooino nyomn it K'>n

7nn*iT-6~TiDpiiD :ibD >jiDK*in t^non b\o >nniTn iddko Kt?K ,>DDnn Tiupiiso

.nwiDD nyoot? nimsK vk' ikoi
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CH20H

c=o

yg-O OH I „ yOv OH

^  T~^ HOHgC® /

H—C~OH

CH2OH

,1^103 nysom nni3^2?>0 n^jnuD niKii? iodk riBoinnn nynon riK

.0^2; byf t\fiy OJKID :nn nuDon >on^n

:TnDi02B TiopiiDH 77/707jj uiinn

:C-4 -7 C-3 >B» DfbfOpTlT'tin 'JO >0 »77i7i7 7i7a -

70JK1D in O'^y

;C-5 -7 C-2 I>j/ 0*301 0'b7>'00#7 'JO bo '77i7i7 OJ^O 770 -

?DJ//70 7/< 0'^

b*opin*nm (C-5 bo7^ C-2 bo bilf*non bo '77i7i7 djj/o 7/70 -

70JK10 1H o*y :(C-4 bo7; C-3 bo

,ny7b nxT 13 .oninnn nopnan "niDtn nmpj" nbK "*3

noioon nyaon pni ,1117772/ nnnya o^b^opm^n 730 07 noicnn nopnaa

:D7b7ion UN iinab ,77nnD ,iainD 70aN .npibjn nyaoa nnu ins

DQip7D 7K - TipibAa Dn733na,TiDpiiaa C-5 -1 c-4 ,c-3 b© 01173711

:Nin 0310 001000 nynoa

6v

5>—0,

O'
3  2

7 7p7bJ 7 70/7 7 70

IT oaun .7707bND ;ij7boa-no7on oy a73o,"ini73iDp"nnob ,TiDpioao

oy bp0n-7ii7B ,0707030 037303 ,0X17 TiDpnao0 0100 ind

D7b7opin7o 7301 (-3N) bla3 *i0p 13 0731000 ,0J3O :(endiol) biN773N
737bon obN b3 .7707bNb bAbjnob biD7 loyy biN773N0i ;(biN77-)

:ooNno3 ,i7onN 073i*iopbN0i ,io7oo 117=110133 0,33 33130 ,0703-02/010
CH.OH CHOH HC=0
I  / »• II fc .

C=0 C-OH CHOH
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?riopHbHX iH ,77JHa tripibi :7na ,riopTi3iT yo isun ti^mbHrr

>J31DN -fxv bv) "one^Dn" bbx^ byys n^on>i ,d>aa dD>n ooj nnDion
domnnn nyaon bio mn^nj bbxn ,nKT oy •Tn> innan

-iniw o^Kiin Kin ndi nu rndion ,nopii£jn bv

,Tiiifn >3t? ,iiiiN noo!? T>nn iidj ,noy3 i*i^dyni npi^An

.0>>bldND0n

13 bio:i DvjiDni ,op^TA3i xx-fbnQ nio^nn oy D»3>An npi^Ani nopnsn

IK) AJ^^yfifl oy 3>A> TiiDion da oNn .iaiok idd dkt ."D>*iTno o>33io"

?(Dp>*TJ3

?nDpK!?n"i Tiot^Kon ro^iriKn D^iDio-nm

:nKT pnDA nan

Iltr®?] —•iL

• TiiDioi nopHb fTiobHa ,riopT7a ,ripibx bo 5% mean jan ,h

no*ona b"a i-d ijoirr ,op»7J3 no'»an b"a J-3 nunian o>b> *2

,mpi 5 yoob o^nnyi d>o 02dh2 ymn bi20i imon

.PPOO 2213 OH

niD^o 3 *707/7 . 777370 no*on b"a j-3 nnnii n3n202 o»o .a

,nipi 5 joab Dfnnin o>a o2aH2 eoi nrnna HCl no^an

inyainn pk nb^nn 2mob e>> :2iDr) ,op'*232 n2i3n npD p7 7A ,7

♦ C77»o»03 n2f202 nbnjpa op^232 n2i3n

. CSelivanoff) *77JK77»bo A»Aa dp ax P122 ,n

?*77JK77»bO 77p>73 »,7fl JN. (1 »70»J nK2) jb .77370 0P»7J3 3p»7A

:riopi2S 707b3 ;'>3iop 7370 fin^tb 777 k»/t fumi^bo np^22

,np723i7 oo»oo/7 b"a 3 + 77jk7 7»>o no9on b"a 3 n3n202 o'p-

K7/T D77K J733 •PIpJ 5 JOOb 0»/7077 D»0 020H2 PniH >7307

»n*2i*n n2ixnb 70*0

C>7/<77 7 7J3 3,7; >7J»37707 'x O.OS ; 7 7 JK7 7 >>0 30 J

f7;2 nbina HCl no^on b"a 100-2
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ijiin Q-fn-bn bn ,npTn n>imn dv D^i3io-in o-^nnnn iokd

IK) , (hydroxymethyl furfural) t?KTiQT»D !?^nn>DpiTT^n Kipjn nni^n
ni^^7iJD m3Din d)? ri'Ant? t^Kiionion .(t>KniD-nD t^ib^nn

nniAnn D^bnpnoi nijie;

.nniAnn n->ne> iDion nntb n^?K o-jyai? D>e>»3u;n o^m D^ipon

-3 HgO

'O'

V /
CHO

TlOpllS bunDiTD bi)?->na

CbK*7 7i;7 7J7-b'Pn'Op7-77',7;

nn^nsn mia)?® ibio oDOin ,naiAnn lUAjjat? laon niyi^p (>>■>
jiiBnino nv3P ini' nu Kirns ,TiDpn9n id !>0d .msnino nvDo k^m
nrn t^DDnn riK qi3Kii>t^o .nopKt^KAn ik npit^^n lo qni^ dho a>A)3
(biK-n itad 3 ,1) t?iA^2?DioDn oy d^ah!? nopiDsn o^qpn dfidb d^kahdi

^y m^yn iinjn iotd n^Di'n riDiAn ,id^ .'ADDDn-onK yDij nD>y>:j
.Tiopno nihDiA

.0'

\J
CHO 0 7 7K P2S byj -jsin

nnt? o»!71D^ ,nDiAnn D^^ymnn o^kapd D>DDiyn ,D>DDio-n
.0A77ADD TiDpna >iyo ok ,7AiyDy qyin on qa

.97JK7 7»>07 Op»7JD ;7D7A;7 P77D .D'OD PD7 Oy/J 00/7
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Tni'P |i'x*7 D"i>nn d'ttiit'tj

mm Ana o^Dnneni qua o>aaion D>yj b^a qna

»*T^Tip>t>An .m*T^np>t>Aa o^mop Kt?K ,n»0flnn onn^a k!?
.niAie; mmi? t?© t>p0n-->i^g, nanyna iinA ia>k ,»0flnn aaioa

.■>Dn>TA^^n ujaaq:? nD^Nnnn ,aaba nnK n^Aana >ixn Kini
n>;oim tipit^A b\o >a>np>t?A-*iDOK ku >nnaT-ia npibA

ii?ina mai d>jo a:j3 D>>nn d^Knn t>aa >im*i ,n>nn*iT
.^no^onan DUt>UNDoa D>>j>a

:>nmT-la npi!>A

• ci>n>oiKt?piAt? D^mwp D>aaion awKa d>©aid anu niaann nuAan
Jona e?on laio Nin© ,Tia>a n>np>I?A Kin da lasfv a^DiKbpun

o>Dat? >T>Tip^bA *iE>pa aiDpn ,(nan>DpiKT D>nyi>i) ,TiDAa
,b\ot2b ,ao>n aam .n^nnar n^nin!> iiddk nepai >0DnK-»ApAn
,>nnaT-i-T vt^iik kipad ,t>>^K*iiKni naim bv n^oiKbpun

.UDP :uo>oi

-0—p—OH

HO — P —0 — P — 0 — CH

ie>pa nypnnt? (nnK naio ik) npit^An i>ia> udp-«i nrntn ba
.UDP-Gic i^apno qa .^a^np^^A-^nuoK

oe oe
"O—P—O — p_o_cH2

0  0

nniT-n r7a»7 b^^txnit

inae>a ,(L.F .Leioir) iKitJt* >t> by; i950-a nbAnn UDP-Glc
.(1970 t^aiA ona) >nn*iT-i npit^At* ^nnat-i tiopk^^kah na>an
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.TipiVAn !>o mi-'yan nniyn nnx x'n UDP-Glc >o nxT n'aano lanon
liyo'ti ,n'jan Tia^na nuio iitdd'TJK niaiAna ^A^>Ann Kin lai

:iDio-n*i IN 1310-n inK iDiot? tio>pi in:iyn in ,nT>ni

UDP-Glc

UDP-Glc

UDP-Glc + Fru

UDP-Gal

UDP-GlcA*

UDP + Sue

UDP-Glc + Gal T~*" UDP + Lac

.n^jinpit^A n>;oin : GlcA *

^0 ,d>T>DiK!7piA in OA i>viAn ni>inin ^0 VAon >aon

...nriK HDD nno inr ik - no^n^opiNT
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□nDiD-31 pno
Doe> T\bH - ,iaip>!7a ,vd>3 ,(n!7ii>>?) h^kxj

D>iop3 nT:i HT D>ne;pAi i>in> D^omAn ,d>idio bio ci^io>^id on ,^D by
fioyy by Trrn!? biD-> iDio-nn ijoade? no>mn .D>>n>Tip>i7A

momj Kb iiy bD ,.1 laio-yniK ,iDio-ni?ii aAoi aio
.*iDio-iA^t?iK lymn m d^jdo *iDio-in ni*T>n» "voyia ini> mcion

.(oyja ii>A^D!7a ,01igo ,iA>i>iK)

0—

.D>i3io~ain >ipin >ADa niay>j nnnuo m^ya >110

fiiAie; :in^iDio-inn nA^nn nn>n^ Vne> am ii^nm m nyaiA nriKn
vnanf? bp ?<!7 n>n»a nA^na?A m - in^^ian ^»e;a ,n>Ai!>i>a nA>nan un u

Va ai0>pt7 ni^nwoKn >ia>a ,D>aaio-aab inni>n unt da ,mnKn
(?aaiT ?npit7An d^aik? o>aaiD-n nna) ni»aaio-ann im>n^n

D»aaio-aaa !?AQ>Dn n^< ipm ,"nia^e;n-aon" bio on^ nyp da ,n^K >110
nip'ADDA ,m>yaj3n maniat? nt ^{olA n^yi arn nAianK!? pa

• D^aaio-aat? noNnnt^i nia^ot? lat ,D>anK o>oAnna apnn

D^AajA pianA0 ^Aot>i - apnn nip^Aaon oyn AApnnnn TV

...rnaa pa 1^1 la^an!? >Naa,D>aaion

?iaAan d>A>>3Kn ay>a ,iaai
,ib\o n^af^inn nonn na>an ^a> by in>A aaio-aan nibipf^in bio i^^aA

.•jND laa iiTA
rnAan hi^kw oibiob a^cn!^ iA>^y ^aun VAyb Tayn

?aaio-aaia hk oa^aaon D^aaio-ann on >n .k
?ti'AinA on aao nr^Ka - D>a>aan aaon 0^ aoNai

?iar t7N nr ,d>aaAo-ania bio ai0>pn niaipA m ib>K .a

?6 IK a ,'>T>Tipfb>n a0pia ii>Aan >nD .a
A>aaid-aaa naATn naain nbKio - n^ynaioAipn ii^k© :n>y>aa n^K0 dA 0>a

biiab TiobKts bio !?ain n>ii0,a la© ^>Aana ia>n riA^Ayt^ Tna .0an anyn^
.Ti>ai^?y ^0

48



*
£
>

m

Z
f

Z
f

y
*

V
U

L
t

s
f

u
-
J

Z
f

\
a
x

w

•
.
/

Z
f
a

Z
f

Z
f
3

s
/

—
f
D

-
f

y
$

v
r

-
1
U

m
t

3
a

Z
f

>
1

>
/

«
/

l
-
r
3

_
/

—
t

t
c

G
v
r
3

Z
f
G u

a
Z
f

3
•
 
•

w
•

—
N

D
a

^
 •

•
J

V
S

N
#

v
s

u
Z
f

X
f

U
f

»
•

o
-
f
c

a
Z
f
Z
f

y
j

y
j

3

u 3
C
l

Z
f
U

t
:

::
i

-
J

-
J
a

v
—

-
1
3

a
-
J

X
f

—
I

y
f

>
*

U
/

y
*

t
c

_
l

m
t

<
■

«
c

19
X

I
'J

19
l-

i
»

•
u

u
v
r

•
a

X
t

T
O

Z
f

«
y
J

1
\J

3
a

;
3

a
U

Q
7C

u
V

-
J

V
*

Z
f

X
f

a
l9

M
v
r.

3
1

B
3

u
u

3
w

v
r

tl
>

/
c

v
r

O
V

«
-r

>
/

_
/

u
X

f
-
f

>
1

V
w

/
3

•
 •

G
D

v
r

X
J

L
f

o
3

*
/

0
y
l

3
is

v
r

y
j

v
r

X
*

a
3

a
Z

f
Z

f
1 «
/

3
_

l
w

v
r

%
/

G
o

V
i

-
f

X
f

Z
f

u
l_

r

Z
f

v
r

u
a

:

4
^ 

X
I

v
r

<D
 

2
l

M
.

1^
2

<r
i 

o M

I
 v
r

-
I

u

S
L

'-
|js

O O
U

) 
« -J

-I
 

o
V

 I
v
r 

i3
•«

• 
v
r

c
i 

:3 U
t

I
•«

<
M

. 
X

l>
->

 ?
l

o
tt :> v
r

v
r

w U V Q «« J U 0 1 u =
I

«
•

«
• c

3
X

y
»

3
w

O
y
J

K
i.

N
.

3
v
r

K
J.

1
.
J

u
3

3
V

-
v
r

3
X

*
/

G
3

c:
j

C
l

3
3

G
3

|i
-

X
l

3
v
r

Iw
loa

>
/

G
3

C
)

C
)

V
*

X
f

3
»

«
•

y
J

I*
-'

Ih
*

3
3

3
|w

14
^

•~
N

U
G

3
•

y
t

X
X

*
1

G
U

y
l

(T
J

C
l

<l
v

3
m

t
c

■<
•«

V
—

v
r

3
X

f
|h

*
m

—
I

\o
i

\o
i

«
«

3
3

3
v
r

3
>

f
L

f
U

v
>

G
v
r

C
i

O
3

u
o 1

«

o
a

If-
*

3
3

u
3

u
14

^
V

*
3

3
«

/

v
r

u
C

3
■

w
3

U
C

l
L

f
3

w
y
*

y
J

ym
£

-
f

«
•

|i-
k

G
U

K
U

r
V

t
14

^
Iw

J
3

a
:

xe
G

J
3

»
•
 •

U
O

C
l

3
3

3
t:

3
U

_
#

y
J

l»
-*

«
.»

X
3

3
C

5
|4

^
|4:

k
•
a

o
U

V

3
1

3
vc

3
G

u
V

o
3

3
3

X
f

1
*

v
r

3
3

3
3

•«
*

3
3

"•
»

3
w

G
3

3
3

3
V

t
-
f

U
3

3
G

y
f

u
y
l

3
v
r

3
v
r

3
•
 •

—
f

3
G

O
3

v
r

y
J

3
G

3
v
r

3
V

i
X

3
y
f

v
s

-«
u

u
v
r

3
3

v
r

3
-
J

y
l

v
r

3
3

3
3

u
v
r

V
y
J

3
3

D
ZJ

 
\£

T
J
 

-
'

•J
 

a
-I

 
s

u n
 «»

u Z
f

S w 5 3 3 V
J ZJ
 

^

N
m

l

v
r

V
5

v
r

>
/

3 S
f

3
3

•
X

V
5

*
3

3
3

3
O

U
v
r

y
l

3
X

m
J

3
3

y
l

X
l

y
J

3
m

t

3
X

l
L

f
3

K
U

X
f

a
:

N
_

/

y
J

*
/

v
r

3
v
r

a
%

/
X

l
*
/

U
3

3
«

f

v»
U

u
•

v
r

y
J 3

a
o

y
l

U
L

r
3

3
«

•
y
-
i

v
r

3
a

v
r

a
*
*
 •

«
/

_
/

t:
y
t

3
3

u
u

w
U

n
/

3
a

*
f

y
l

v
r

y
.1

o
v
r

a
v
s

y
l

L
f

X
f

1
v
r

>
/

u
3

X
f

O
o

3
v
r

y
t

V
L

f
X

o
3

D
u

>
/

V
r

G
D

3
3

«
f

w
G

w
*

3
X

C
3

m
l

3
y
l

y
l

c
G

3
C

<
/

a
U

L
f

3
G

L
j

<
f

U
*
/

3
a

-
f

X
X

f
y
l

L
/

3
G

>
/

3
X

3
3

3
3

v
r

O
L

I
-
f

y
l

y
f

<
f

v
r

O
3

3
3

3
v
r

L
f

a
y
l

m
l

y
l

a
3

>
/

a
L

l
y
l

y
f

3
1

3
L

l
u

L
f

u
y
l

u
3

3
3

L
l

3



OS

UQiGtU CLi^L*

(iatc^L+mziKu' UHc^QH+ULQKU' uauL at auuaracL!

UQQLUZU aZLLU: X^LdH* Qnc^QH* CatC^L' aZite^L + LLc! *

£' aco' zdiLu ZiCiL-ctat ' ocgu ffc< uqcQu rt'<; ucdim

a an*

adKui uuuulL' di lu qqL 9 cdinu zamdta aiua

QCll (Ce^cl ZdGULL' ZdLtCLU LZli ' dL-HUZ' C-S * L 0,^0

z* ucL HZL-Ld za^aLca uauni.ae.a ucLiaot xlgcJL! *

uctQ ziciCiU adIL '

UCZQ HU UQQcQ C^CLQ 009 ZXLZU ac^ C-L Q,,a* tCQU ^fU

ZL : f : £ : z

itUiii-ttzaKa: ulqku mad: auxxLc^: o<o;

L* uaat,Q-uaLcd ulh:

X' cuaatXLGcu:

t^GUlU*

dait^L + atGU Ltd tutu Htuu zaaGuatLU uull' ol tdtu

z* ut.LLt^ciu )itiiaa<,u ac^ dact^L: ato zcta datu ot ua*.Qu

autciu - tQut<i atuL zcta aca ctuuca c^aaL op Ldtw

aatattu s a„(^ auuatotu uauH^atu + £ ocGtu uat.Qu joh

n* UiLLtt^iiu utazcu ati aft^att ta^,da*.c^L: aco zazuttu

HCt CZLtd HU UQtCLcQ UtUtCiO tHU UtdLt. UUt. LL t C^t. t U aC^UO:

tutctu uacQtu aii xt^tdtt (%s*o)* ane^att (%s*o) tdat.c,L (%l)'

r4Qi.r ~f' aCCaQuue<u"(^~qi^aq Ic^ tCcL-td" To~vx)~

Nil UUlivUcQ NCfflU <;xum UfflUNU CUiaOl^UC^U dQ QtCLcQ

r* (P-L)^ x^tdtttLSi -

r* (9-L)n xx,tdtitLiti -

a* (P-L)n xt^tdticLUj. -(ciitaL'^itica uacud au udau (p-L)n zt^ZL)

cau adadiQ ittdut hul ucLLte^ctu ttctiaaiU dti-tit uttctiata uzSiO.



IS

„CCl-<.dG„ UlN U'UGICU*

auAU Ni auxuz xi UGN^uj

CNt^iAvri-Qici,' 4<Ii.auQ* jll ci,<du ctC^ju (Cut:

„ca<;i,' cfflAffltQ,/ offliQ <au<cu ud^uu uucflttQ* uami,tQ* caiU (Xl onl*

ccuu' cuqaqu' 4UVI.CU ccLtdG* (inricu cu^jccr)* cuc-qicu^q uvricu cii

ucN'cctU* dci^vu auiuu - i.nq n<cu ucigu cdfflu v^Adu^tt* ui,^ u^n

cdtdi. ccu<;<.Q uNGicccQ i.(ac<u<<Q' icdCL^vU n^lucl* dcuu un^lual*

dcum GiCt^m ^nucu* uL cign ^cuacu qciulu* ^Cctcci cnL auuci

atdiaL cdinu udcGU gc^L <uahu uqicu^q cjcguguu lajjcxiuL G4

Kct,iiu oaiij mi, LC-aiCL

atdiaa ccnaairLO' uut. I'^crt'tO uaLCcQ aaaauta c^iuluq'

cL* ara aa uaiaQ-uautd tftn acutL cd uuL-QicuiQ rt'^ gc

LGdcLHiiiifta aci UQLCLH - udHGU <a<; CUI£,-LHL*

UGLLdaH - LULL*

UXe^LdH LUQLCLH - CULX^*

QXcG lU iLKL da UQtCLta UaLCtQ XdLLLU KUdtCciU:

ttdail + £i a„c^ ULUKU iluucU auLCiu*

uxGLUcU): z r, + z axtc^d + 001

CadLCU UQLCLH CLHc C^ZQLU OGUU HUL (ZOdLQ UOiQU UULQKU

C^iidQI.^ HL a<; QLCLH*

>ta {.a laL LdXtL - uuLt e^cQLu xa ucLULc^tiu ULaKtU ae^

- LQU ua ULKLc UJJcLLLiiclU UULOKcUi

LudUtc^L - au ua uiklc uutLLLCtt-iu uHXit.aat.u ax^a

Una t.a cuL dim x^utLUc^tiu ax^ uaHx^am

c^adLaa <a< uux-QLCLta lULi-aiCL^a'

9* UULLCL G<ilU UCLiaaiXLGcU' X^^tUL UGiUiU' Idea 4c

aausxixi' Luaa hlul c-ol xdiu uuxil Dq^OI'
+7 7

Liux ax; uaOiO* caa au ux^iu guqaOU %oi OS H(i)

9* GULa UULKU tcZa HU X^LU UCHaaiXLGcU dL tLLUL

x^uaHiL Liiu laL c~oz xdiu x^kllL ugaUlu)'

uL x^aaco x^dx^i^ a^iu xixiau <a< 9-/ o«o odx; e^dL*(ta

zux^d uuuuLl* gxa uoqaQ uttZta x^utOKS auuu x^di uaataL*

p* a^a nu x^iu ucLLaaixuGtu ccx^t cL auxdtiLU UaQK^xxu



,49 'opnef jTiijn , npibx-HOjan ,i3io-ix-'^iHn

?lTnO ID 10 Kin DKfT

nip>ni niD^B - ,>id^d ,nij>nT ni^bnDn jn^iapn

.iKo nib^yin

n>^_>rin

,n>>/nin (MeOH) t>UKnn oy a>Ao ,ninK inD j^wainn iDion

:T>Tip^!?A-^>iin no^mn

Co MeOH. 830^( 5 Co
—^ WOH »• -Y WoMe

,"t?^nn Dim" oy o^iriKn D^t^^opnn^nn da in^A> ,ii>o>Da na^non ,ia-inN

:(Me0)2S02 >moA noAna

OMe

(Me0)2S02. OH
OMeMeO-OMe—^ ^OMe

OMe OMe

.iDN-t?^nnt> ^lAD !?>opm>n t?a iiani^ ,iaiD-aaa da ,iw3K ia

nyAio iiA^Ki D^^T^np^t^An D>ie?pn nt< pi "nanin" n^^nin

nT>!?ni>n inN^> d^^wdd D>y>Dinn D>^^opni>nn,ia>flt> .d^^idnd D>iDpa

Ooi^'a - n^y^^nnn inra >inK lap D>'ijfl i^n k^d nt^K Dn ,iiNTa

,iaiD-iDii Dii^n^ va© iiD^pa Deploy i^no n!?K dp

D/7»JE> ,D»7a70-77 Di7»JE> ,r70>ien/77 r7b»7»70#7 ,

. »b»pfl-Kop7/c 1D10 iTfsb^noD D^xnij 0i7»ji? ,iipi*?X'n

^npibi b»;70-K7oo 6 ,4 ,3 ,2 T»biii nbn^ion ?nT'>bin^n3i

?no - nobHoni

DAioD DK "i^^yn" jiiT^^in^n inNi> ,n>>i!7>iiDn ^lyin n>fl>N

,(!7>no Di2?iap yaiN nit7^anii) "ajT" nii^n^a D^A^nan ia >a ji^^o-ain

nn>n>) piDynon mnpAai ,(^7^0 myiap Dit?® nit7»ann) nie>ie> nn^n^a

52



ipno niD^u; niTvni ni^t^^nnn nntAjn nanm ;(t>^iin ni2?inp >n0 ni!?>Don

.iio^pn nnipj Dip>n by p>ont> iodk ,m30i3

in^n> lOD ,bfm in:?iap bon (iThnn nypn ^7^3) "e>K3"n m>n> da

,t\fy'?fT\ar\ ^ADt> ,^Db oiip ,dn tidad nn vn^n!? ,nKT ^733 ^-voqh .mono

;n^!7>opi3np ni?npt7 - bmb Br2(gq) nnTy3 - n7mt>Kn n>fi3p nn o^Aynnn
. NaBH^ mTy3 - n^^7nD nyi3pt7 nniN D^nrnn in

Br,

—CHO

—CHO

NaBH,

->►-CO2H

-CH2OH

.n»fl'iAionn33 nyinn riN nintb iodn-id in id

?nn 010 by - 1310-3*13 nio'pn nnipA iin7Ni7 .itd ymn

in>A3n3 fibn idt^in idini 1310-31.1 nnoio t7o ^iniD.i nA3D.io dio f7y
.1An9!70 D>1310-3in nN 173A03 ,1.1^t7N 3t> D>OA ..I^N.I IIO^p.l nillpA b\0

I'ooi n'NJi :d'Q'd Dn3iD-3i

pTin ,niiy Diit? o^jniAn on ,d^joi03i o^pini vd^d.ii D^noyi n^Nnn 73^0
VD73ni n*>Nnii by ,.ia>0i1!7 ^idi ,in3 n3ionn iiAiDn.i n>i1 .n3>nni

n7D3?i!7 - 131 ;nT>iN!7 nnuii ,010 nyixiD ,n>iip nioio !7o n7j3n
N>fi^ byiDD ,iit7N !731 .iiNTn nr^iNn nN D^3y^>0ii 0^^it7ipbin-p3 d>iop

.nioion nN niAi3n i3io-inn nn^n> nA3nn

D>i3io-3iii ^730 yiDA.i Nil ,D^nDyn fKn 1911 t7o >ip>v 3>3ia3 .n>Nnn
D>iyiA n>Nn 110 10^^-30 d'D'iyn "ii3on-7Nii" ...bt>33 inn9n ni33inni

.iiAO ^10 V1KP *in3 >A9-t>y

D^ny!7i) 5000-4000-n nnA3.*i ,ni^i9yno.i nbb ,n^iip nioio :oio9 ind njinn
.3(1-4) ^iop3 nniopii ,npit7A nn^n^ (ini^ ^n

-0- -0—

;ni!73ipoii ni'DQ^TjNiii ni>o»3.i nio>o3 nT.i iIado.i nN ,n>on7 ,^p
iin'Nna.i .i>ydii9Aipn 7,in nyi^7 da i>iy n^Nn t>o d!7o t7iio n>>A3t7o ,Nt>N

53



,X-">jnp3 by ,1^103 ,noonnn up !?Trn ny^n .it?

miypu>t? njpnn jAT-a'T n^inn 3(1-4) D>^T^Tip»t?An o^pcpne; ny^i^n

UK D'jnmBp niipnn at-a'Tm mu .nr^iKt? nui >piB>n Kin© ,d*io mu

:3(i-4) PiE>^pn nmpj bv) o^^iooiK^An o>on^n

:t\byiabn opo

L

:i2;n in "inn" dph

mppion mjpE; niypDu; ,nt?yot? nniwpp n>Nnn b^ nipnn nnoup niKPt? PisaK

- npwpwn b\D D^'>pAAn d'pp>;p ,UAnot> ,iiiuaA int?i5 c-6-n nuippe ip
Ninu; ,Tupit?J?n d^apoh t?pin n^ipwp ,DPipn ppdp ip by may pppi

.3(1-4) pK;pp PiBpn npit?A-n ,yn'3

?D>>pt?ipt?iQ-U3»i D^PK'P'i nm

:t?pinn riK pity oiynt? nup^ >1^<P1 ;in^o-'>pE>p ,>iDyp ,Dn iPt?K

. ppp yb iDinrr ,^(1-4) y&py npibi-nn biiD nn njn »l

C-6-rT fjm 7P , Tnbim 77e?»p by ^nyno-nn biian nn nyn
njnan nnoij riN-joef 'pp - b77n/7 77E>»n b& d'uajp dut^p 7»/7»

,7ibib:irt yon yop /7AP"n/7 ^mr

niDinon mynon 7'p 7P7j,7 'ja»fl,7-7E?p,7 ntt "mmb" up .2

IDb 2b D'E* ,mai0n

H-1 0 wnionno

1^nnn mom ,B nypop C-3 b&

,210 P77PP ,D»7P7' A Jiy2O20

.»jo'a-7E>/7 P7>p' yvannn ,ym ip

0^1 inn moyon yuKb nbUD o^iwp

*iprinbi 2fon nn^ayb nnimn nnnn

'jB?p T»n2no3"niH'ib" bom niioyon t>2o in^nn-'^yep nn .3

ny202 0'KP0j;7 ,C-6 -1 C~2 bo o^nnun mb'»opi2T»nn

,D>77Pb D»J7P7 nioion 77E?»ap D^nynj nbt< »m bin nr

-T*2n 7n*nn->20p nn jn^H D^n*^pni ,ni22on niioion bn

.D>>P7B?7E>

54



3-n UK qipnt? d^tjk Mb t»k m ,ijoia2 ij-^k n!?it?2in

Dim^pnc D^pi^^nn n^oi^?DiKn m'An-'>!?yni !©' - D>pT»>nb .it?©
.DJiToniy nt?ib>en

K7/7E> , 7K0pKbKJ b& mioiv DJ uMiya •>na:in nnn jsnn

&(1-4) Kbi (1(1-4) Hin Ibw '7'r7P»bJ/T 7B?P/7E> , 770pKbKJ-'b7i7
.r7b7b^75

?Kp7 7 7 a 10P iHDb D^annb biD^ 7^':?

,D7j07Dm D^pnnn b© 73ii?7nn nbwn b© ^^p^vn n^Dnnn Kin ,vo22n
mnooi ;nmB ni^^oo 7Kn ion b© tdi

nnn Kin .nbibi^n mnnn Kin inj^iDiin©

Tipib^n nn^n^n .ino KbK-^n^on ininnn ib

:77nKD:iK nxinpn C-2 be b^opim^nn qbnnn ,ibE;

lOD ,1Tb IT nniDJ? i7D7Dn ninsne?.-NHCOCHj

7-7k;p niDTn nni7 niwp mnnn ikd ik - Tibibiin
.77nKn niiiinp vnw D^ooiin in^nn

N-H

;i

CH:

in^n 77WP nnjiin nuanwn niw^nb n:i:if2ynMWfn m^n^D ,77nKn ni^inp

-NH-n bK -CO-ni ybynv) nnifn^nij? -CO-n bK -NH-n :CO-ni -NH-n vn
.nnnn© nnynene;

IP—CH,

;C —CH,

55



i'tdxj :|iTD-mni!iD'7 onDio-m

-  npnn ik 'innn nyb ,mn0nt> luo iion^K

nnyni 'nia ,miNDb e;>K> k!?k .nnii^m ^nn-D!?iy Tna Tiix xin

jTion D^nninn qi!7->nt? nj>nT inno'jn nnDinn mioAjna

,nKT 1AJD1 .D'nn moojn mjop nit?ipt7ioD n'un m>nt> n>^y 13 oobi

lyAD'e; D'mnA ip^ym ,ni Dipn oionb mioK K>n-VK

;nbKn nnnion miy^-nn -roiv u^k ^nyybv):^ npi!?An.Nnn b\o mo>onn iTKon
d'tatad D-'Knn ,npit?A b^o on !p - lAip^bAni it>'nvn

nt?iDn IN - Nnn b^ mo^nnn iTNot? D^onie; da'k© ,d'0'0d >nb:i ,D^ni:ipJ
bK V1DV31 iT>Do->TAN nT^bnT>n >T>-bv fiffti oi^Ab iiAn>A onn© npibAn

.lion^Nfi T^AiAb vinn

.D">7Ae) ri3"nyn noynb Nin ,D>nD^3 tinq visJ'i «i^>ayn

.yopDib^ay np>yi nb^ay loiy^a

miyiwn nn>n^ 3000-d ;a(i-4) v^^J;p:3 ,npibA mnwuja 'un nb^ayn

.(blab DiA 5x10^-3)

-0-

6x10 D orny ,pinb dta 10^-d rnninn nbnA n>3bia noa vopQib'ay^
.iNa qyioa nj^a ib miya .niDn^ ij>n I'niqwq© in - TipibA im>n>
.a(i 6) 'niyp^ nniypn ,a(i-4) TipibA nn^n> 25-20 b\o nniyiw

m^iAnn ,iniN D">Dpinn o^a^TAN y^on D>>iya ,ib>ayn be; in^isn be;n
,ci>'»ya3i pnn n\?an d">tan - TKb^ay-a :D>^nn-">by33'i D>na>i3 ,nT>!;m'n
e;ibe;a nm-' b>Don lA^biNai iDio-ma ,^N3pN3 ,a(l-4) ̂ 3e;p qpm

,TNb";Qy-6 ,(o>DTAiDiaiiDn >")o>An ,qiDT3 ,iniN n^o>j) - npibA nn^n^
qpN nriNn ,nobNa nn^n> - m-iioa qmn a(i-4) ̂ qiyp qnin >i5inn
:nb D>e;) ...li^yji niDynonb y>Aa Nine; ny ,nTna Nbn nypn ia ,n>Ae;n
nbiyo 1D1N UN NbN ,>T>Tip^bAn *ie;pn nN da>n 3-ni a-n ind

DA ije;'>i .(a n^jnriD D>">T>np->bA D>ne;p D^opin ,mnoa ,Dn>Ae; .D>a>TaKn

.lae; "R-d>tan" - a(i-6) »nE;p imnn d>tan

56



:nni^ >110 i>Dpoi^>nyn n^ip^in!? iodk

:'*Ai-n*n>0"

. I I I r  1 1
1  1 1

I  i L

:vy nimo ,>KipKn nifjynon ik

C-1 n2Jp —►

C-4 n}?p I—

Jl(1-6) •10P

l>nnn^ o>^id> ,nT ipk nr o>t?yi3 onoD ,R-D>TA^i.-1 TKb>ny 3 ,D>n>TAK >a0

:my2;nn >n0 vn

>1103 D>nn o>i:iin i>n> - TK!?>n)7-3 id dpki R-d>tjk n!?>nn t7>yDA ok ,h

.myi^nn

D>t>in!? bD hdidk ,R-d>tj?< id DfiKi TK^>nv-6 Pi?>riri t?>yDA qh in .D
.o>DnK Q>D2^in

?mpa bDn D^^iasHrr ciyinn on na

,>KWD nisyion pDp3it?>nyn nit^ipt>in ,D>n>TAKn lo D'>nnib id ,t?v"iDD

n^>avn !>g >^>^Dn njpan

.>D>on DDob nnun at-a>t miy t\b d>apd , .n>Kn3 ia>kd id ,3(1-4) >D0p

,DinKt> D1D>0 0>D^1> a(l-4)-n >D0p rJlDriK miyi 0>DnK Q>D0p ,1KD1

:U-turn

•0 itybyiabn ddo
0— V-0

:DS?n 10 inn-DDo

iiAp i>yD ,bfbt> miy nt?>oyD d>31d ,DinK!7 ,n!?KD o>did>o nDT>o

>!?>!?on iiADon inT ,ir\H did>o niD>^?0D npit?A nn>n> 00 ,bbD iddd
PADon DDDnn0 >A3t? dd lot - nA0 50-d >A3t? ,Q>Ko>Dn >T>-t?y DKin0 ii0KDn

57



nonvo nrn e>"> D^3inbn:i

nn^n^ be; O-6-i 0-2 vn in ,niJDis nn>n> 0-3-1 0-2 i>n :in>n-^iK?p

dnk; npibAn niv:io) niriNn byr^ nnNn bfbo:i niN>enjn

(non fQb:> njo^ C-2 ^*in ,b't>on b\o iHKn iii^d!} ,t\by>r^ ^ot?D n:)i3 C-6

Kin ni>?^»i? ni^m qou diu

nit>ip!?in iDinn bt:ir\b in!7i3» ,pflO nbb

DOTiDon T^n:?nn noAnD - nin^Nnn ,ni3op

.nnD-t?inDn iyn:in vn^n ,Ti>ni it^^ovP ^>0

nit^ip^ D>inin bv) iiit?ipbi?3e> hnu

,nio>Nno ^T\\o ^NAiin ,i1td T^ns^n!? ojDni>

77' mbip)?ia b& T>D:in o^tfin niD>nvo ine; ;!7TUn ,inioD
. Tlb'^aj} b'bo 77/72

in'on 'niDK 'ak; rn'manTn nn'no

,nn7AD D7A1D C-6 bv) loi^jan 'didno nriN idi ,C-5 ^?l»1 C-3 b\o

1070110 D7D7-Tyon 07*100 07712^0133 ,13^? .73101337,3 701N b^btib 0© D7Jp01

Nonnnbi n7o7on 13373D13 lo ot707i3t7 Di3t7© ni!7ip!7ioi3 nit>i37 ,d707d3 3nN in

13077 .ni7jony nii^oin yb^ar^b ,oa idi 317,3 qo .Tit77Qy,3 !77t70i3 1102

ji17joik;i3 nii/oint? n7t>7oi337,3 nooyo 0170!? ixibtnyb qou "37pon" in3 k;7k;

.Nnn b\o 07070,3 037302 ii37bui77A it>no3

-/772N iDoam ,^(1-3) nopubtii-ybis '720 nuirbni

>&(i-3) npibi--'bi3

?b>bo m^yb D'O'noo nba o'7370-27 02 nun

1J01A3 OA ,131031 ,072Hy 70-7^)733 , 07 p377n3 ,07N0-303 712^0 lAlP>!>Ai1

,7t72103ini 7007T2N nip70t7 1102 Nin 003 ,07373e;31 3333 3p7y3 -12N

^7730 7^70312 333 ,D33B> T1plt7An 173t7 1273 t7pe;Oi3 7117© ON 001100

lA1p7t7AO pQOO i3ni3N0 3nNt7K; 0137© 24-12 Hy031 ,lA1p7t7A D3A 100-80-3

l!7pK;OJ3 0.7% 733 lA1p7!72n 712^0 373K73 .T1plt7At7 qUO 010733 07330 ON OTO

3312^ ,ioiA bpejoo 40%-3 on '\b\!) 3^e;n 737313© ,a"p 70 it7p©o© 03N]

D721©n D733N!7 T1plt7A pDOOO ,3333 n!?© .[lA1p7t7A D3A 200-3 D7373©3

ylOAO ATP 0372^7!? - ioyyt7 lA1p7t7An on 301© 373©n (010^7 301703) qlA3

.I03i3yb i!?

013707 12-10 ,3017 013>;p 17013©3©© Nt7N , 170pDlt7 7oy!7 0013 lA1p7!7AO

173© 31©7p0 0131P23© (l-6)-0 73e;p .3017 033 1010)7000 03701 ,33!73

0230 lA1p7bA0 37A3A!? 02p00 ,^71073 ©30 ,lt7 yi373 ,073©DN0 013©3©0

Tlplt7A0 )7l3)73t7l O7D7t>1337OO-O7OO7T2N0 ODpOO!? 0120 ,7313p21 0103

.0^100 58



□ "JI'TIQ 'IHT '3n3 DHDID

,onn>no 0)7 niicpn!? o^pipT ,'nn Dt>iv b\D TipD>nn im^tr one ,D^Knn

D^JUAJon iriK D^pnjinn ,D»*ipnnn K>nu> v:ii n^nn^T^

d^apiann o^idion b© nni^an opi^n nnnna ,it nnapn b\o D^'>*it7ip^7ian
D>*iie?p oniyD ik (d>a>kdiiqip^!7A) o^Aia^^nt? o^nop dhisd ,Knn ^jo

,N2;aj DA iDt7 t?>npan .Nun n^aiip nx o^Ainn ,(D^*T^D>t7ip^!7A)
nwyat? on ,d'aik> D^^A1^71^n D>ainnD ,D'>n*i o^Aint^no

D^AiAiA ,Dnn riB^ip iiDiya ■>D»D*ia ,D'>Aia'nn ,D">a>TAK :D'>A>KDnD'ip">^7A

...nt7ND on^A^at?

.niiwp^Di yT>a DA Nt7K ,mia©>m pAD-^ian pi da'>k dn .D-^iDion
nysBii \of D^Kiin ^jq by Dnbe; qyibi DiTa^d ins^pn isiKb ,D>iDiDn innb

^biKi ^ii>yb Din aid ny^ipi be;ab ,D^Nnn be> "^niin.i b^DHon" by nyiia
.nibiHK? niapi naKnni da

'>AQb) iiinnBD ,ii^n Nnn 'ad by >"»n>T iiind mon k^^da hk; tibkIiI nipan
na^ij?Aii ^Dii bB> D^aiipbi D^aiiK Di-'>Kiib la^A nyown q^AAu? (haw 40-d

^nyinp d® inr :(Sialic Acid) n■7b^<>o nyam Di1>ad by n^iyaiyi pi
;ianD ^aiDK nywna ni^iAi Dnb© nibipbiane> ,niyain da on© D"*iDiob

(N'Acetyl Neuraminic Acid) n>A>aiiKA-b'>D:!;K:lN nj?ainn,be>ab ,iaD
3  2 1(CH2COCO2H) n^nii^o nymn b\o niD^o lym ,NeuAc nAa^ou;

: VaKTi ANa-b^oyKb
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inmnan monwn :n>ny3D iT>33n

CO„H
1  ̂

1

\
c=o
1

2 HO

H—C-H
1

3 HO

1
H-C-OH

1
CH.CO—HN—C-H

1

4

5
U

HO-C-H
I

6
0

H-C-OH
1

7

H-C-OH
1

8

CH2OH 9

9 CH2OH

+

/

OH

OH

;D>Nn >JD byv) TUKo n"n>n>!? E. coli iiann po ihKb d^jb

:(Lectins) D^j>Dpt?n DA 1ND UA^Avt? ti>D>>e>.TiDpKt>KA!? - yi>t7iDn it?VTi

D>A>NDiiDip>bA Dn^t7K 1n^;p^7 13 t>03 D>iDio!? omspiion nt>K

DiiAi>'i ,Dn^?E> D>jDn noEJD D>>i2?nn D>iD'iDn ,D>nt?is d'kii qKi d'aib

.(Agglutination) n':^A»Dit?AK Don n>iipn nysin - onna^^nt? 13

.0>A1K; da IKSfQJ DiTlDD IK jD^DD^D im ̂03 D>^1flA D>A>Dpt?n

.nriK iiDpi!? i^in^ D^Dio^nn d>kd vn "vad p3i"3 onwt? D>t7i3^ on '3 D>n>jo

B Nil A NJI

onp^n 31.1 Djn>A !?k;31 ,d>ah!; D^j^opt? lOO-a .it^yot? 133 di>3 D>yn>

d>k;qk;o di - n>Aibi>3.i Dnit?>yfl .11113 nb dk da - Dn3iot? nmrr^fi

nio'>on3 D>i3io iin^K3 :D>>Kiaii d'>ai!71>3 D>Dinn3 nv 31 iprm->!73

,D^p1>»n >J»D V3 .lAn3.13 ,DmiOni D>3>KD11fl1p>t7A 11>2^K3 ,D>Kn >A0 byi
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IK oniApTTn omA^^onn - niopn o^kii ipnon

D>vn>n on^Aio '>Qb mn >Kn oy D>n>Aon ,^*00!? ,Dnn ©> .D>^Ait>na

D^mK ;(Dnn ^aio >in>Tt? ona itva oan-pja) 0 ik ,b ik ,a-d

.D>»ADio d>Kn d^n'oynn

*iDio d^D'OAOdD d>j>Dp^n by d>Knn nin>y hk aayt? ik aooK

"ddio" ,vdp^^ adpA qdinn aaion® laa hkt d>a>aoo .>i03n naayn!? >A>»aK

•Kiin n^nnpa >iyon ,d>Kiion aaiot? adpnnt> iaoo yAim it?® aid^pn anK pk

;A AIOD da-^Kn nin^ya pupt? ii!?iya aayn poKnDpKt?KA!?>DyK0 iKJio ia

dn n^K d^aaiod ,ipiDn ikdoi .B aioo da-^Kii nin>y aayo nopKt^KAi

,B AIOD dT >Kii pat? A AIOD Di-^Kd pa t?aann t?D :dan >aio pk d^yaipn

. -OH pmy^ -NHCOCH^ - ̂<nn p^Diap >Aa t?y0 TiDpKt?KAa ppk nyiapa kip

:dpa ,d^a>a^^ip»t?Aai d»A^KDiPaip?t?Aa d>y>aiD d^Ai® d^aaio nadya

,(GlcNAc) pnK-Tiplt?A-t?>oyK ,(GlcA) P'?Aiaipit?A pyniP ,Tiplt?A

Kind - (Fuc) npia-L ,T1AKD ,(GalNAc) PnK-T1DpKt?KA-t?1DyK ,T1DpKt?KA

.aaa nmatpd pi^k»o nynini (Xyl) Tit?>op ,TiDpKt>KA-L >DpiKn-6

.nbHTi D^-jDion bd njnan mnou nn yayyb hj mil

-appn>n>a aiD>t?n ik pa^nn >a»aant? nt?Kn d>aaion d>aidp pipim nitityb

,d>aaio-iAi^iK ^d piaiPK ik Piayp pndPda diyiaio dp t?^a ima.ppaaio

d>aap aidipp >AaiK t?da diyyi aa pi>iadaK piA^oa ,d>ayiOD ik d^ad^

;iAnaad d^AaAut? aidpp aDio-iA>t>iK PDAiaa ;na t?a

Mana(l-6)

I
Mana(l-6)
I

Mana(1-3) Man3(l-4)GlcNAc3(l-4)GlcNAc— pat?P

UD IT Pi^aaAP - PKT lAaDK aaa - piAidp dan piyiap pDAiaa ,t?dDt? ik

>A>»aiKP >aaio-iA>^iKn yopn .diDiaKp dan-iKP p^niapt? d^aidpp d>aaioa

:TidpKt?KA t?d C-2 -t? aidpp ,iad npiaa anPD ,H dau PAiaop ,0 pseiapt?

Gal3(l-3)GlcNAc6(l~
I

Fuca(l-2)

R
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;Vm wnnwD ,a diu in>ni7 lain H onu

:tiopk!?ka nwpnnwa - B 011 ai

GalNAca(l-3)Gal3(l-3)GlcNAc3(1—

Fuc(l-2)

R

R  :BGala(l-3)Gal3(l-3)GlcNAc3(1-

I  '
Fuca(l-2)

IK iiat?nn t?K nypnnn ,noii >iaio-Dp yop mxy Kin ikdej R-n

• onKn-Kiin n^nnpa©

,'n>yn niyo !?e;a ,dk ik - lup uidd nKU B omi A qua va t^iann

,B Aion D^nnK dt ^kh a aioo o^onK m ̂Kn!? "b>A'i"n inn^

niKinnni ;m*i>nDa lom^^i D>nT D>Kna iio>nn naivo by iniT^ in

.ni>At>Dp ni>nt> int>iD'

ini^n i">jy D^nnynn ona jD^aikj d^t^d^^ip^^a iiikd naa D>yn^ di'>3

D^pnanai o'lsnj nt?K .nr bbD:i nani ,D>ai{yn >Kn ni'nnp nAaon op^n t>K;a

D"i2;on ,D'>Tin'> D>n>nK jnt^tJin^na ik no^ma ,niD>2?aa

DK n^ni .D^aaio-iA'biKa inyain moi nn^ir)!*! aaan hk D>yaipi D'>Kna

iv^Di^i qiAa n!?Kn o'lnnn qit>>n dad>> ,^1101111 ion ,D>»ion d'>TJK non^
,(Tay-Sachs disease) opKT-">KDn n^^nn iA">mnipna nyiT .ni^nn 'An>o ia

!?aiDn ,pij'na nv>Din nt?nnn .n^TjaisKn n>nin>n n^01^'^1^<^ ii>A>>flKn

.mioi 111113? 73? ,iipa>n ^^E;pi nwbinn

: Gin2 iiAiann i'a'>t>ip'^?A laoifn piA^nn ^?k? ininai D'?a:i3?n iiai3?na

I
G 1>D>!?alNAc3(l-4)Gal3(l-4)Glc -

NeuAca(2-3)

linnb ' IIOKn ,(Hexosainlnidase) TKi>A>nKTlopn D'TJKil lOHK/a lau^Q Gm2
,1i>inn iota 113? nt?hnn iik inKt? in^i .yna loionn iispn iik

.i'DK?n-'>oa wpiaon d^takiI bv) lAiion ik iniK^^o np>ia

yT>on aninn (yiob lo^ni iiana ,ia^3jk da) ikq bfyQ ipnn !?e?a Di">a

IK D>jiat?nf? DiiE?'p ^ADiKi DDi^ji^ in ,Dja'a :nt>Kn o^iaion nniK

^in">T-'>Ana jD^jw^^na n^nn'^n Dmb'>3?D nAiina mnaiiQ iai ; D'i>a>^!?

.D>^Kn-na iie?>p-">inKa ik
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=2^1^- ^^

D'On-'TDl"? D'13ID-:3~>

.■>1D10-m K£)p>Q :5 'tOJ

.1H2H1 yb'oj; ,riiDio b® i% mo->an jdh

iDio-mn riH nb^nn aj7j;b ^l1y v iHXHm ib'^avn no^on nxDnn

D»nb ,2121V Tin ,D^D3iv nivun no-^vn ntii d»o bp njop Ti3n2
,iipnn^ /7b o»/7»jn7 npiD no^ann nn n^nin^ D^D''&aa .cnnii

»nbHn nio^anrr bp imx^nv na nii&n

i7ni ,n^7n^D-nt7n np7 npvn ,D>Din nno ,D»Kn>D,7 'xx ,KDp'nn
12X012 Kb "lb inK3 im^ppp ,\i)ii2X ik ,p5fin njno mr .o'^m o^n D>7iDb

,12 D>TlDbn D>?3n *10 KbK

>jiPK7n Kiin lonn :np>n;ki 222 np^nn dmp i72;injp mmpop D"»'>i2fo o'b^
nnopnn ni77>7iT ninp7Pi 7iP>nn moppp ;n2iynnp ^jDb,D^noj;n 'Kn bp

pKJiKP noAn - D^nnoni niJ^KPi pnn-'>bvp qiAp ni-^n^jon mppvon hk
.bop nyp nipp'^^niT ^aqo DiT>bv lAnn ,DDniDnn

poi)7in iKixiD'x .D>p7^>n n>mnb lunn y^itx rT>npnp o-'Aibi^nb 22112 pkakh
:innoiAP ,bAb oid^d-pk kip d^ppio-ppp

-3)A(1-4)B(1-3)A(1-4)B(1-

.d^AlP D>7P10 '>JP B -1 A

,1'xibo iPApn n7^2?>b i^bin oppPiPP ,k1iP pkakp oid>do b>ppiD-ppb ini'nn

qnnpnb nbip7 ptp ppio-pp bp mppp .bisp b^bo KbK ,b>bo "ono" Kbi
nppn !\2:iix ipi ,nnnK nnppp oy biQp b-^bo bp o^pyp o^yop iO-8-p
>biK iib^nn iPkp ,Kpin d^ppio-ppp biap b>bo bp bpio nyyn .npipon
pypAiP niyoiP bp biDUioP biopip b>bop hk p^Kpnb nob ik - nynodp

,npp lAPDOP 122 jiin^n b>bon bp njiPKin inyomp da no... ?7Pbp
.lb">nyp mipp
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.D'1>7J75 D>b»>0 7707 D*Bfin

nniTA nn>n> ,7KAKa >7p737n 7Pio-a7n Nino ,(aggarose) ,TnKAKn

rTlDpK^KAO

A; $-D-Gal

B: a-3,6 anhydro-L-Gal [L-Gal bv nn^o-'t^N]

A  i

77I1K I0p ID ,T1DpKt7NA-L :nt)>A7 iib HADO m>n> , IKD

7K7D n^TD HADQ m»n>!7 nn>Knnn n>xmi3Jipn pn .C-3-t7 c-6 vn ,>o'A3

- nr pDSD iAj7A)7t7 ...iiTP IT ,iD ...?!77Ao D10) .!7nin niTva nin!?

.(nAiiriNn oyon
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,A n^jnn hitjw ,nopiibHi 3 bv biia njn .7

D^b^opm^nn nipsann 111010:2 nn0p A mfn"* :2b 0^0

b^borr misb d^htio pid n0^P , uioh ipdi .C-3 -1 C-i b0

: iiopHbHX-L-o. b0 biia njn ,2

nnapn C-4-1 C-i b0 o^b^opiiT'rrp , TiopKbHi-D-a-n iod

:"nBP" Hin0 K>K , 777 »J7 7E>n 77770373 - 777»,77 ,777 'T3

f7j»7e C-4 -7 C-7 b0 a^b^opin^nn b0 n^i^^n moyn

,77»j7 7E'n»7 mopb DK^nnb '737 ,>'bo»7 PJiab na'^Hna

,C-2 nisinp b0 miaprr 7H0 Hbu .jonnnb kodp 7'*'^

j0ia nrn yiB^nn 110^0 ♦77 7 '7»3f nj'^fnn C-S-i C-3
,C-6 -b C-3 7'3E7 inifon fa-bun 102n '7» bj;

-7 c-3 bB DfbfOpinfpn nr jih nofmi "nfinb" noj

C6—0H -h H0—C3 ^C6—0—C3 + H^O

,7b0 biion "nBunn an V22b" bDin itb0 T>a yb 77377'

Dfbfopinfnn0 73 ,1^0377 hh nbfnn yiBnn id ok nbn

,TTT Dlf nr 0XBnb 7b37'7 3'7'3ff mavb 11222 f D'fl'K3fl»7

,B 77'J33 '#77 7

pio3 3i?i7on ,bifl3in b7bon b© nnw^Bii hk iiJiniT AB iibiDsn m^n^n

.B-31 A-n D77i^on D7b^opm^nii be» (?7o KbK) lo^on '>'^\op nityn

:innK B m>n7 niwio.i iiiKb ,DyDb dvdo ik

7I11SA-6- T1 DpKbKA-L

0 —
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C-1 -3 D'10pm IIDil ,riD^O-^K ioa iwdk >k ikd
i)i>3nnn riK nvoipn t>ip>y mipA >niT.n>i^^n mnyb D>inn c-4 -i

bfbQb fnn^Knnn

nyoipn i>ip>y mipj ni^nt? ik ^iddiI m pt^n in>ni? B m^n^n lun^n

P^^nn riiifiA ikakh b\o riT>iij'oi>D3 .d^khq d^tjk jIjiik
nn'^<nn ip ,^inDA-6-nopNt>NA-L un d>-"B" n ,np0PE>

by om> PniKo q>psia t^iopn t>^bon nUN .!>i3Dn btbxib

>InDA-6-T'lDp^<b^<A-L-n nn^n^ iik naim npopwn by "^">>013^" d^takp fif

:no>n-t7K 6-3 tidpn^ka-l nn>n>^

OSO3

,1D DN ,Dn ,t>iDDn bfbQt} njdo n^^ D^paiwn ,TnNAKn inwpoa D>bip'yn

D>pK>DKne; jinma .o^bipyn nt?K .n>Are>Kpp pDio-3pn inij?iE>n nnnK?

njaoa ,pnnK nn^pw oy noDa qnpe?nt> nriK tipkak

.Nsp^oa D>np n^< aaibn ,nwPP

D>!?Aioon ,d>90ia D>paio-ap D>n2in ,bb^:i D>nn>?ai ,D>n nixKa

(carraginane) IKA^'ANPKpn ,(pectine) 1>DpDn OP Pt>KD.TlPKAKP IPD NDp'O

D^oPiAaoni^'^ ;"D>ayo"a luot? dpin d^s^oiq© ,(alginate) *0KA^At7KP ik
.p2?inp b\o inint?) nnij? nn onojyni inu>ny pk D^!?ynp

PK KA pna - pn^D pop ik pdik pwya ,pa>p ,pp^t?A ,"ipiK;"n pappij>d

.PD10-aP KIP 'KPPKP >t>1K ip-^iipp

^w'opp ppoa PKP - DKA>At>Kp PAPo by *
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□HDiD jnolo :'iy'Dn pio

iflon .Dipnm mm ni>noDK niAonn v>2;j nr pion

ont^o i0p:i D>nnK o^oii^n by D>*iDion JiAinnt> tiia q>oint? D>i?iD^n
.n'oynb

ujin \UQ*73 np'JiAJ n'3i*7i33Dia - "pnnm '2*20" :n3i\u?n n\i^n
.(^laKflK ,o>yiipa o^io® >kii ,no»on-iniDy)

*i3'>e?n »A>ni ,n*i>an bv) monn ini^no - t^uKiiKn
,ni9nn :D>ni >D>bnnn 9>AnDi o>nnD yn^ - o^Aion

...o>Ai0 D^m>i>i9 ,v3A-'>inn ,o>pin-'>bDip ,nD>o-">min ,o'daa*idt
,i?iAKnNi i>TA3 bv> nDiiyn Kino (Gasohole) "!?iniTA"n da nJ1*^nK^71

OA m-*mKi ,70-n niAo yyoKn ,t?»Tnnn nb>nn ;ni>AiDDt7 pt^iD nononn
.n>*inn niyiKn nnriK niA^nnn

,D>D noDD .m^ npfloon ,DDAn ii>>ovn by di^d lyoj t^nKriKn
:D>KnD TIT mriDimi nnmA nnionoDDn

C2H4 + H2O ►C2H5OH

©> ,^n>>oyn D>>Ait?i>n D^D>t>nn oio>> nA^jyo ,n^Ai!?iADoi^nt>
0113 .*131 m von piny iiSm int .noionn rt^UKOK nynt? nnnK in

mioinnnb

S«12°6 ^ 2C2H5OH + 2CO2
;.3D3Ki'i-ni9ni oninn :it>ioyn inoyo oik3 Dunnonn ot^Aii-non

.33ion-nApi 33ion-p!70 iTimion moyoi

.niiDQiTAK ni3iAn nmi03 noionn nK oit^iyaon ,Di*iQon iKn on n:»iin it>3

ot^A *10103 ,0110-bK nniAnn ,niin!7 loyy Kin t^i3i ik3 n>?iAn t?iAKnKn
*inK nyiib mn npi vny 0113 .imyioi nninVo b^b inK nyn!?

Ot^An 1*10103 11^0 t^lAKOKt? 119^0 *11*1010 *1K - D9A0 1*12^11!? *10K0 blAKOKO
nnon ub niuo Tiyi .oao ioo oiononon onKt^po Dit>niA 01*10 ,noion!?

nji3 *133 ,3mT3i ?i*i9i'iof? IK ,niE;ynt> ,iiTot? ?iKt> *13100 :n!?K03 nit^obo

...m^o noTO :DyD *131 on
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onn© - onn no>on >D»t>nna oia^en

n:?nnn!? D>pT>^n ;nj>aAn "iii>0nn"t? ni^iofl jn^sKb pi^n niwDn!? ik ,ni>ni

pi ih{ ,D'n mm D">yn^ nt?K .d^dd© iiiTJot? - !?>iniit> - l^<, n^nn

D^t^yian D'jiBii D>n>TjKn m D>Kn^Di>in no!? i9-n n^on qioi

D^jie; D^onjK nne;)? wmm di>d .n>pj niii^i dj>3.i!71 ,Dni?< niii?

pn^Di msf^^n ,no»iDn mpiNi :ni^inon m^n>»e;yn mn^E;o^

If nyi ;D'j^nKD>i ,o^3iDiin ,niflnn n^^wyni ,niDioi ii>>ny

...n^iDj

,n^on> d>ou5d D>Kjni ,mt?>v>n nnn^j ni>Dn>TjK mnun

D^n'TJKii ii™ D1B0 D1U Kin i^nan iikt

t^^Kin IK - nmAna o^bDiin dj>k on,D»iiDT^t?DpD ,DjaK ^aya-in

,Dn3 yiAst? '!7ia on'iJiia vn^? tij^a i>isnb nop ,mo'ann D't>yi9 oni

.nKT t?Da d^bona on idi

D>ian!7 D'HOpn ,(iraobilized enzymes) D>ympa D>a>TJK nnnan

im> D^a'2?> D^ympa D>a>TjK .(■ji^D0>t>i9 ik n^Kn laa) n^o^oa-^nba
.inn e>ia'B> ona wandnt? nai ,Dn'i>eia vab Di>a i^iant? bp ,D>D^oan la

D^a>iTai nniay ona anyio :q>>ii T»!?nn yia^pn iwaKa nt iaiKa

.D^a^Aan mo>an iik ,m9>^ia

©la^w by D^ooiaan d>'ii'^dyn D>a^!?nn imina ona laa dna D>>i2ia

,(glucose isoraerase) TiplbA t?w TKlaiT>K lona YlSAil .D^yaipa D^a^TAKa
rTiDpiiat? npi!?A na>ant> y^^oan

Glc ^-Fru

mKpK;ani man n>>e;yn hk ©adan ,p>nan T^ain ii:?>>a aisn at>K> mr

D^^oa^TAK D^a^bnna piiaan ,n>on> bit Kinis ,oi>iin 'i!?>aya int^^nn .d>t7pn

,in^ DA npi^?Ai nupiia b>aan T^aint? ,TKiaiT^Kn uy ,iKaai ;Tipi!7At>
ia ,iiyt? ,>i?ni oyai) QffbQp oyaa npit^An ia pina TiDpnani t?^Kin

ma iiaon laa ©ii ;nain by im^ nidp maa np^aoa nn - (niaion
.m!?pn oaivai i^naa

1>t>nna .napKi^a b^yf yaipa TKopKb :Bin

40*a); iiKi .n^nat? at>nn niaan

nmayn nnmaa o>iaa »Kn iia!?>A ipfiaby D>Kn by yia>p d>aij ikd iak
,niain mi^Ka paian laio-ai lasy Kin dka^a^^KiI .dka^a^>k ti^o by b^n
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bAn 11^03 mTyn cnpj Kinu> idd nni^o Kini
ont? onAb '>b3n o^nnjyn '>Kn nx iDin3 3di3 ">3i3pjn

:n'>V!;"iA nwit^w o'Dnnwn DKj>A!?Nn vjnn

-•—•—• • • • -o ♦■

-[■ 4 -^ManA3(l f 4)LGulAa(l}- +- 4)ManA3( l-4)LGulAa(l

i!?e; f7i^»none; ,njKn t'lf mtAJ : ManA ,n>An1A^<n n>ioin (k
:'>'y>'?\o ivon in>n> ,no^nn3 ,Ke;iA Kin iDb ,!?>opinnpt> T2?nin

0

•0

3 ManA —

lb© bit^^nnnw ,n!7iA bvj niTA^j :L-GulA ,n>Aini!?iA ns^nin-L f'?^D (3
njie; nt?iAn) ivon Kin da Kwun .t^^opinipb i2/nin

:(C4-i C3 n^jDnn npibAnn

a-D GulA a-L GulA

,VAinot? ,L-GulA -ni ManA -n nis^oinn tm niKj^nj ine;,i>Dit?^n yop (a
.IT mK IT

,lT>o 'Ai^P ,D>^33y-n ;3Kn nA>ny o^nn dka>a!?k innj no'on
mwiiyn niynon 1'3 D^K:^nJ nbKn D>Ai»n .t?A D^nyi^i nniK D>©>3pn

.ni'!7>opiDnpn niynpn D>>t>>!?iyn o^Ayonn nK no o^atkoi .h^ata^TiI
."D>y>3 n'Ann t?Tin" njiDon iIT^ik nni^iA nT idikd

0 0 0 0 0

,Kpin 'jint'iAn wiAn nK o'o^nyn iT>Dn >ai>k; niKin ni">ATDp nip'in
nT>*iK3 KiD^K D^33bj D>>Amt>iAn D^wiAn .D>mKn D>yopn nK d^h^atdi

!7in>Dn »Din by d^ioiw o^mKn o^wiAn niyn ,"D>y^3n n>A3n" bv) noiojin
.nonon onotyn fm nK mDit^n ,t>An nwi nnyiA idi ;Dnt>ej
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•2J

oojona jirun ,us% 0K3''XbH jutj noyau yan ,i

jyonb yniD ^nyoD yoayno noyna Tin o»fl> npann ntt noin yob

ooionnb pyaoa ym laio-aib ynjyyo td ,0ma noyonn un

mpna poyonn nn nav^ Toan timnonb lymn mpiabi iniabwa

.OKj'jbie noyan b"o lo-n aynao on 10, onnaa ,aoyn amp ,2

noyan op oia -yinb oHxyi^Ra o'700/7 noyan nn n^raa tyoao .3

mpjy nayo ha .jiax rraua ,017»d irnt nayo ,0.1 M CaCl
2

yuan .na d'770> d'7O0 yano OHjyxbn >Ji nyma :"njyja"

.npyipn nabonh mpi lo-a

.10% 777070 noyan n^yaan 070b "ayiaon yjyja" na aapn .4

tOyRun Tinb rnaion piapab oinn ,n3nan yai yinR

niaoR3n ixn nipia .CO^ rxn mypya niayxn .noyonn n^ynna

.noyonn 'job yniR m^pa niyinan o'oo

rnaion oo'ooo Ta,nnyRnan miap^ nyyanan ur lapn .5

.npia mayo laoa ,/70'Kb nan bnbnn

jy^nna .pyxnb b70' bixRURn r70'7 mixn ̂ iXRnRn npyia .6

.noyonn ur aapa myy max nay a .12%'a ip , noyonn

(?amy max npyia bixRUR mbyaan moyan J'o/rb 70'j yyR)

maiap yyab 7j'3 yynaan yaana o'joo bixRURn ur pnax

nopiaaa yai ,iaap niaioa) noyana myiaan nnnR mybna

.(ipiaya op oyasixn npibxai

mnaixa ,0R3RX3a-bp '7'-bj; bRXRURb 7007/7' bixRURn

inynaax naain

mpaoRa ,nyixn nraa ,oyma noyann ya mxnan bRXRURn ur

7'0 7 70 7 70'j 77/7J 00'00 op 021X03 70 7' Riup bina pap

ox nbyaan $(Na2 Fe(CN)^NO sodium nitroprusside) onR
f/7'j70K0 /7'7 bpa ,paa ion brix .Morpboline) yybiana

HN 0

v_y
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0.2M ^0 D'7»E>
1:1 n^niDX nsoin no^on bE>7

ha D»7 7E' D»/7J7J >0 n2ii}>n : *2 2^X020% 7»>7J777a ao'oa » nv »
,5% 7»07*7B7*70»j 7"7aJ no^om

nti3 IK mop mmo3 .npmjo omann iv nnn ns^o o'ppipo
. 'k a»jn >0 nuK na'o * 'so

no'ons 1730 vi'o T'" Cso" '»■> mnion 's tik d'Om
nj.ff i» T'J-B .n'PT "OB 7'" """"O"

*npi23n #70»aaa "xixunn

n'><n *i\ij nnn'3 :n'3uj n\jxn

!7ap!7 10DK 77p7yn 1010700 in!? ,d7:ii o>Knt7 07
nniDfi rinnt; ni!7i37 D7i2?ijn d71ook!7 .iido7k n7i7nnn 07310 o77>?io ijon

07070 ono iii0yt^ ^^ooj on ,111010 n 1700^7010*111
IK O77OP0O!7 nnooo ,ni7*iA7o!7 073300 ,07pT 07ninpi niyi2i*i ,0737*1x1

...077370 ni0*ioo!7 111707

-looxn n7n ,("ti!7i!7^i*io73" d> n^ioon ,0x0073 Tit7it7>?) H7np3n h>kii
PO3770 1X700700 *01*13 by 00100 :n73it7i30o 010700!? noT0 110x00

000 (1846) inoooo 0771073 Iio7oy 700 11110 ,V7iioO0 !7Too ,(Schoenbein)
,op73 xin .ii7iip3n ,02?oini 11711003 nsjoin !?0 noioyn !77Dn0 piopo 33100

07!? 01077!? mix n!?iii d7oo mm 100 ,m0x !?0 n3iiion 013700 no2f7on nx
poK o!?iJ 10 .n7i0 N^o o!?v31 np!?iin xin ,0O7>nn x!? oi37on - on 01m

...ooyo 00 01070 lb 07,00 ,10)? x!?b no7O0n

H2SO4
Cel-OH +HNO3 Cel-0-N02 ■*" ^2®

.Cel-OH-0 1X0 iiA)fi7o ii7xnn

730^7 i)?7)?n ,00300 oiono !?0O ,it 0300 .1863 030 !?x 17000 oio7oni
."7iiiox!?o 0,030" om770 70^ *i^n 10,000 10 000 poi7 1730 oox7!?7a 70100

b0 iioi03?ii xm0 ,07ibi^:«f*i nx io7!?in ni3i703n ix ,0000 tx nor xb 07x
,lip0 ,,O0p ,pbn :Tx oy inioo nx03 xb0 ooin ;oiooxpi n7np3n n7xn

.1i0xon "p7oo!?o"n - mix npx!? in7O0
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,ini> niwnn looKn Kin (Cei-0-C0CH3) (dko^k n>D^K n^Kti
IK oi!?»>i mnii? mm Kin .'>j3o loin by:i niP® >DOi?Dinnn nainD

.i?>DOpD ^n>o n^anaa

(Cel-O-CH^) Ti!?i!?af !y>na laD ,D^an nioajn ,n»Kn bio niiTAJ e»
,CMC .Tibib:^ t^^na-^Dpinnp ik (Cel-0-CH2CH20H) ntyi^s^-ty^na-^oiyi-n^n

11 Tarn D>D3A*iDn,D^pmn nninynn o^aawa nt>K .(Cel-0-CH2C02Na)
.ni^ian bio na^ntn nwiDni nu^as^n no^t^tst? iv^aKDjC^^^at^jm^^An)

'n>on ©awan ,(Regenerated) "ITniwan" Tiblt>>?n Kin D^iaa Tiv :3*i IK

'moa nayat? idtk? D^JiWKin D>>niDKt?an D>n>ot? une>)(Rayon) n^nnrn

.n^ni3K!?an n't?Dn ni'anpn ik ,i£)i!?yn ny>>n ,(>K;a ^^lan ani^nn

:nJE> 200-3 133 13ian ,(Schweitzer) "1^^110 3>3a"3 0ia>0 1K3 0'

.T1!?1^?i^i> 31D oa>n K>n0 ,n>i>opin>n n0inj bio n^bpK^iiaK no^an

in D'!7'n0a no>ann nK .i^nmn ihk ny^p >i3 iin oai Tit?it?2?n

inain no^ann d>sd0j nnaisn ^iin m D'^30ajn D>Dinni ,n'iiD nnaia

,n0ifijn m> Dn0pj noann i^t^nnn .n>jiaKni n0injn n>i0 hk npt?oan

riK D>p>nia,n>Kiin bio o^b^opimn!? ,n^o^03-n>!7pK9jiaKn nn^non

• I'nJ'ic ia>an »i0p jik o^pnjai ua it nii0i0n

L OH OH (s)

.2+

^  (a,) + °"'(aq)

0—H

NH. NH, _

" "20+2NH3^a,)

(aq)

n0injn nna nninn0a nii0i0n ,n3uiin iii3 isnna n^yainn n3»303

.D>3>03 310 nUIKJI
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/rtrc iTi attaa r<; uutt^u uHKOt-w

HUHCLC^' dLd HU UUHcU UHKQtU ̂tlLcQ dQCtO latO iflUQ CC40

9- a^a tCLQ dacu s cc^lllgllq ^'^^^iohD t-OL Qcslu

CtcL ctdia*

S' icCa tfu UUHtU UHKQcU (^UiKUl zuidu zulL

QKL >t£t zi- '

p- aatU nu r< uuhcU uhkqcu GdQt,a hullu utL cla ustcuL

zdt.a uaadAdtO auicu r<; uncu HKOtW

£•• QGLL cauf^t>d UUClcQU ^ICLCaU adlL* ICOU ifiuu ZHcQt,LU

Zla'aTi

C^QcC^Ld ZLdLU UHLtL'

Z' QZLC, tCLQ CLZd tLQ KOL-XGL LC,Ud HLUL ZQdX, ICLCiU

Q^(OO^HD) QiGLU <3<I ULQKli XGLUiU OUCiU
uiQh £ ff«< uti-aiQU <a< uiazu uuiaH (pjjpy^quB orqa^p;

/• acQ OL cta^ dioKU uioA' ccifl OOL »«<•

Zlo'Litall:

C<Qir " C,~ UNiUf"?«W4U

LUQi.Zt.0 UCUL^tO it^ZcCt''*

LC,UA CidiUtU ftU UQlLd ^tKtLU UQiZcG' UGUl iOl OU -
atfc ftu UQ^LIG zaiLd' azie, au guu uaiud zua^QU liULOKU

Z' a^a ZCIQ CGLLU UQcQU ULQKU VGLUcU Ml'

lclu auAcOiu X,CHL)' GLZZ au uuacQU dt aucdau cq^hg-

Z' ULQit (iUacQU UCULC^U GcQLU dGClU GC, XtcL (aQUQLU CitL

ifU UUa^QU UCULC^li GGU <CiQ HULW
dL c^LLLcU- dLZZ Ui.QZ Lucu c,dLLb e^adLd'

cuiOU auau.f ^^^^OOnO' «' "'«" LULLida^L^u auau^W
a.D ccio oz 0«< "O'OU foiff anctu- utab rc.a.

c"cQu~Nrr~ Q4C4 j-uCtu



yfL

I U t, L I Ui ecu HUW"

z* CQU acu ̂UKtU HU UUiftU UUCdUtU*

9' ti.ca au UUIKL ZHliL UQ*

unL usdi^u mau ar«tf*

9' ULQZ HU UUHiU UUCdUtU ZCUt^' QUO luZd*

p* QUO ut.Qz tnze zuiL r«<c c«cta*

ai aat. uaa^Gu tUti uiazt^a'

£* iiiKu au uuiKL* uniu ucduiu* crflffl' laaiU mui ccf«o*

ad^ icLCtu* uauL c-oz Ldiu*

Z* atO ZUitLlCU KQL Fffi i^Zi LLUld UlUl ^UOtQU ZiClLU

(CQU HU UCIQ ZlCLCiU adiL)'

ZHt,QcLU s a,tCi UIQKU UZdUtU QHCiU* UZU ^UdHZU ̂UUdLL

I' eita zctQ dacu OL Qu^ uiazu rsLu^u qllciu tuiau

rcQ r r "r 7: UNkij" ufduk u

uaiKL uQiSt. adiZ^iu zodtb 9'

^UQtL ZlUtLLU ZiClLU O^dQU* UGLLU HU QLHl IHU UHdl,

acu duia id <a< uHtU HzotU* hu udtia uid hgol

9* QIZZ d^iu HU ICLCcU UadlL UlL CLt. UUCLGIU UQtaQ

i" Qcl HU uuatQu icictu atcn cdtu*



—

:D^aiy nau

.nbipipa o>fliyD d>3aT3n

lt>1p10n DN ,1924 I1JW3 ,K>J?nn (H .S .Paine) V'D DB3 'KO^D

D^iDio biD omo^ona !7n3nn '>i'>-by T3*iinn"n

D^na nonj ,11110 nijn:3 ,TiDpnoi tipi^?a bio nnnyn id^ji®

TiiDio bio nil® nin3 - onn 210 nina onj niDion® niyn ,^^<n 3io

mn^o wa o^nn oy inj?i>

TKDHij>K d'TJKn bio njop nioD niDion nin'ot? n'oin t>^d

riN t^aoi a>aon iniK mn ,D'in®o paion ,(invertase)

o»*idiob Tnaion pn plan TKoiiu^Kn .nnin nbipi®a t^iba'nn

rpmnni T>non btun pn ,imann a^ao ,ia o^a^ii^n ,api' D-^o-^onn

TNDai1J>N^ ^
Sue >■ Glc 4- Fru

at?ipi®n >a ,pipnn an^o!? iian> mn>nn® >aa Piyia® aaon D>®m

IK - DKt> "aaiy" d^tjkp it mioaanoai ,l8°c bio miDaanoa an®:i
pau - vn»a ,onyD ,a!7ipi®a D>aiyn o^jaaan ...vnnn!? ^Kaa

.D^ai^
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niTn'?! iiTa*! ni'iNui

0^ D>>031K D^IOIT^K i*in3 (K .1

?ioa - onn noD

?t>1 JKfl 1*191 0^ D>>D91K D>*iniT>K HOD (9

?ioo - 0» DKn

Dlpn bv) D'>1D1T^K nnD - i>i:iKD19lt?p^>e-l*ll!?91 !71K^TJKD19lt?p>^ (9

?10n - nODl ?D>'D91K D>*101T^N ,*109 - TiriK M 0>

'i9oni ,t?iKi*TaNnK ,2,1 bio ni^ifnn9Jipn >110!? ini^a ninon 010*1 .2

.Kpin !7in>9!7 ni9>*Ty ikp 0^ ynn in'iTV9

.D>>jii0n t>iKi*T 3,1 iNOpni!?pi>? bio N09 ̂ ?*tio nJ9 (k .3

:D'^*i>2? i>n^ D>t?^opi'TT>iin0 *19 N09n riK lion

?vnn Pa>*Tyn n*ii^i*i 1T0 *i9non

?yi*Tn .in>o n*ii!it> ni9>*Ty 0^ ^?iki*t 4,1 '|K0pni!?p'^9 (9

ni->*i09Kn nnoy!? 9t> d:>0 .iNOpnitjp^y t^^nni*! 2,1 K09 i?*Tin nj9 (n .4

.K09n 1900009 ,1919'ni ,nijii0oi n'*i>y ,D»i?>non >j0 bio

?1K9 lof 0^*101 TIK 1*109

,D>jion.*i 009 ,0^9*1 y9D-non9 ni>iyo nnioy iKopnii^p'y niy9D (9

... ni9iin ,o^j'oKD>i

D>ioiT^Ki*i va rijn9nt? n>yo9i9jip >!7ip>0 0^9*10^0 ik9 qa

(decalin) Vt^Kpin ,101 >9 1*101090 N0A1*T0 ON 109J .O>1109KO

•^8^18

5 ^ 4
•CiO' "™

5  H 4
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mme>DKt> n!? qw .kod mi2i3 myaon iai vt^KpT
>*i>y :10-i 9 innsn »nioN bio rrnnya .myaon 'n»

.noKnna ,in^on ^oidk be? Dmny^?i ik

.ojKaoi o^y D^jiann ,D^aniT^K ,T\bmT\ bio *h P^ria
,D^aou^Kn 10 anK i^aa niyaon va n^ymi9Jipn hk ma

:!7in^3 IK 'OJK :napn t>aa yapi ,ionDn ^oioK aao "*3

5-10-9-1 7-8- 9-1 8- 9-1-2
4-10-9-8 6-5-10-4 5-10 4 3

Tn^amo nj^nao q'ay aniT'yK nt'K

"D'iiyj" on »J03 i>'Ki .lannn!" niKoan miiD' D'lnU'Nn nnna
?^o Kin >0 .D^aonno dj^ki omis^a

lAO'ni n>iD' (niipiina lona 'didn ayaiN iya 131°'
jinfoino nyao^

CHO
I
CHOH

CHOH
I
CH2OH

O
d^>d£)1K omoiT^K noa ?iiH!?aK?a D>>^?Kim inns ^oidk noa (k

?lKa ni'nt? D'>bia">

d^^odik D^aoir^K noa Tnyaoa lof D>'t?Kn>p lona ^didk noa o
?lKa nmn!? o'^t'ia^

ID iapnnn TnoD;> (o!>'d nnon) n'nyao naPD nnoia diot (a
iiiKan nnynmn

CHO
I

HO—C—H

H—C — OH
I
CH2OH

.!?iK*iDDiKDia^? Tinoon nnyn© m iTn!? nvyoK (n

?nya o^^awoK d">>ddik D"»aniT^K noa
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^DioK nw^nfio ,D20 on® D^nn npi!7A o>o>noe?D ,6
nc'nn bio onipn riK d'odih onoD ,iDion nii>ipt?iot? nn>nna

• int?® in>n >niDK

qbnnn iriK iJ^on didkc - H2^®0 one; D>on npit^A d^o^qqoo -
.iriK t>'pnn Tipit^A D>!?:ipni ,ni>D>Kn

n«i >?31dn nwan riK nn inoi ,npit?A !?» n^nja nnou 010*1

.qit?>nn 'an la^nnn oidn

.qib^nn inb laon y^n

?TiDpKbKan IK npiban - irnnn nijpn by:i in>D tidpk!?o yiopt; iodk .7

D-yp-T^^nn n>3ino ^imi iDio-n!>n Kin (panose) naKs .8

,T1plt>a D^t>npO TiaK3 n^pl^n nt^bm^nn .Aspergillus niger

:b\D nii0 man o'ania nTit>in>ni r\tybfm .tid^^koit^ki noi^Ko

.Tipi^^a-t^'noKiDo 6,4,3,2 -1 -^>nn-nt>n 6,3,2 -t^^no-n^n 4,3,2

.TiaKD b\o nann nnoia 010*1

^iJ^nn nrnn Kb idio Kin >CjgH220j^ innoia0 (raffinose) Tia>3K*i .9
.pbon

.TiDpKbKAi Tipiba ,TiDpi*io nania Tia>3K'i b0 ni^oin nt^bin^n

.TiiDioi TiDpKbKA naoia TK-T^TiDpKbKa-a o^TaKi*! >*T>-by nT>bi'i*T^n

naiDon ,1310-111 TiDpii3 nania TKoiiia>K o^taKn >i»-by nr^biiTn

.(melibiose) Tl^n^bn

;Tiopii3-b>nnKiDo 6,4,3,1 ro'bnpn nT>bin>ni n^ybmnn

;TiDpKbKa-b>nDKli)t) 6,4,3,2

.npiba-b^no nbn 4,3,2

?Ti>3>bnni Tia>3Kin nann inn
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Leuconostoc D.pT'nn n>iy33 ision Kin (dextran) iKnoopn .10
niPnnp imya onai n>i3> iKnoopn nomn .tnaio iy o'tnA onoa

.Dnn-nnD!?9t?

nn^mini msii'nDP.iPia tipiii nanu iKnoopn bo nnbo nTibinm
Tipibi-binnn 4.2 nsp 1pi .Tipiba bmn-nbn 4.3,2 V'ya Q'bapn

.npi^A b^noKiDi) 6,4,3,2 b\o piik? moDi

.IKiDDpi!? njnn y^r\ (k

'?\o n»p!7n nT>^7m»nn !?2pt? iook iDio-nt^ni D>i3io-n (n
.IKnoopT
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