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,*;6-*G / ---Ls+Ct''t3
: J"3lil !.;r,:l €Jl+*4$l q*$Jilt

: (C arb o lejt dr ate s) *l;$.*:6ll
*t-6y'1 p,--al cJ-$-l O*+-lJYl3 rJ++3;J=,$ll-l .l:-+Fl ;'* crl;':4rlFl 9J+
.gr-iYl a+,tfy..U-ft ,.jilJJilJ 4-JJFJI eL;i*jl ,i-! L-d*"aY J. JJ'ill 'u-! lt tli

"# 
L+S Lo_x..ii;f i:g=f a-*tJl -t{j;j .)ji 4+bYl ,o-g irl-rr:it crU-5S-Il Jjst L{jF-r

. J9dill qF, t^S ir.nll Li ' .rl-rtY 'z*$Yl

qJj.o aa:l--Yl ci+JS*,Jl {.,r4 J}ill ct' slJ$J+JSll ;".o eirll-'-l &Xi j+^r C54

al-JlLJl ;J:L-.-.=E c.'q s:*Jt' aj'ni-ll d.ll+Js*Jl LJ'--" l-"a3 j-"jsJillJ j#isll
I i-!+.:! S-JIJ jJJS-"ll 'J l 

' Oligosaccharides

. P ectin d,$s,Jllr c ell wl o s e ;:l$Jl-e s tar ch l,illl cJL P o ly s ucc h urides

: ( Mo no s fic ch $ride s ) a.."rlLrYl dir.J&*Jl

a- L#F j--,i^ GJ.-- ds-i ,-lc U "S J "ill '*-g;r-j" +y'l iarL=)l o\4;S-*J1

Invert Sugur+rJ.f+ff JS-JI+(#+eFt li a: 45:55;r-:Sy113 jJlrtSll

J1J,-=J 6J'iJ1 J- ,Fl e j" +ll cl-r-l cl- %V' q'll:'-- i-'-ll=Yl crt;;SJl .l:-S
.'6lCl uss,yo/o\

: (Gh'rcase ) i'6JKll
iJl .,-lc {+Ji-ll A-;1.liJ . a**i1. Hemiacetal S"f,*,Ut i.-'rt=)l ci+JgJl L+}
C.rL-.cr-- dJ- €l "Jt 

i, i.- i*-,b- Jl al*,l^i ,.1-:--S: ;1 ,:--S+ a*+ -"SJl
LlL: ,#_r . Aldehyde :-irrll a-cj*+* e-- &-ti: r-! aIJJI ,-5i d**s-:-,+cl

-Jl 
.o--o O+l"J--ll Jb\ISJ'jll OJ-$ Hexases 69j-SIl ar*'l)-Jl o$S*Jl

-lt',:+-isj 
rJl )l ul,:---+-r. J#-6 '-ill )r.l,,tl !-: Pyranose-Jlj F'uranose

. lrU:' J:SYI d -'r*il:;r1:fr:t;

D(+) ll cr MethylAcetal s€:n J'^s Emit Fischel'&-''tJl 1t!-l ril
lt , , i(j # 4.jl-L-=\ . jjlisll 'S*J a+lJill eLd.,$l 

"Jl e: lsa3 Glucose

aiui* eJL c].-,-ll GlrYl gyj3l;;r 6i--l,jrllsll Hentiacetal

two ,:*pl;-s JJl-"5" l-:-+.3,J-S' ll gr* g;-l3 . L-[t.oi^ J*F c']sr-al dlliJ3

. Stereo isomers

H

Ho-
. ^/-
EH=a ----'r

cr-D+GlucoPyranose D* Glucose sll'-;,1c p-D + Gluco PYranose

$o L-+ . 4$ iy--to cjS-.l,,,Jc c}-:=: cJ;U+Jt ,: D(+) Glucose i:A t.,"

'i+_rr d*l rr dts-,j,ll . JJ-li+ .fill p B d6-liil rJL-i +$-Jl AceticacidJl iil-"i*'l

cll-r$ i+:r 4-li B dis-ill L--j# " ) \ f+ tAJlJj^ '. 'L;'' Jl oj*-;ll ;--*i cll-r:r



eJF--bll c.rl:$ OL-l rf-tl ,r-l Oitls-^Lll d'-",tl c":4il l:13 . "\ 1+ ta;hj^ L-Py
'oY- \* LaJhL Ol$ a^* Jl cJ,-J ,F !++-rs ;4ij1 r, 'Lii"' J1

: ( Fructose) iJssJsll

3o i-,1f.f-:t JE)l4lS^1;l ''ii' OS:lSll ,flt- q9rLl JS-'

.s-:j ,=J!^i.i .,,J1 e *-,-bil JJ+ 4iJs Levolusei-u-t c#J D(-)Fructose

, ;r-Srlgl e- iJ'-= r+-:J-l4llCl S---'i'\-'*l -i-r-l-l "1f,€ - i'--l} Jl*'Jll

gJ.S+l jF-tsll JS-, e- d-:3: ul 'i'Sa-, . JJ-"3llJ 4llCl ;- \ljS d j-:$Jl-l

Inuline,i--,*ll aLJ-Jl d+Jt S*Ji a-Jlfill e) --rll -vl:' ;3 'S-'Jl ;\-iill JsJl
. .-i *,xJillJ l+lhll & 6JSS cJSg i i.-l*-l^ qj,t a;'i 6:L 93

a-c.J..--J al-JJt J-.ilt ds 
'r, 

a-ir-i Lrll d,-Ji a-cJ^+- ,slc' ,JJ+ jJjSJill

o- t^l 11e.r fjl crl-p,r--lc *---l-yll ',' ii-,13113 . i-',iull g-5a-.lLSIl 6Jr .,Js Keto
t ) vJ'J

*@Jl *-:S:l4l,r^! J -l$ll t-u-,-o j3jsyll . D(+) Glucosell dUi y t:'l'ui"

dr..-B- @) -Fructopyranose drlJJ+ .'-lc cJ.-:.ll 'il"i JljJ (Syrup)

& Payrnose di\S-^il + €J-jS+i clJl qF-, '{rlJjl+l! dJ-l=* t"-l . dJ'iL+Yl

Furanose

CH'OH
l

C=O
I

HO _C_H
I

H -C -HO
I

H _C _OH

I

CH,OH

JS*J! c11q*,*l L+F 4+J1-,,3^ r - ' ' "ir J:,-iil .F- j3iJill-: -l-#-ilSl Cr tlJ r'5- ' $

c;Y-l-l-rS*ll S-,'oJ)-=J L+;st r.JJt-.,* JS*,,11 li--a ;J)..-=: InVerl Sugar t-riJLIl

6=-,r-lclj3jSJtlli3)-: cl-s o-s j-9 S*'Jl ;J)--5' d'-- -'':S+ cj-rt ::S:tSlliJ)-=
aJ=J^ ,sr Elill 61 . -13 S-Jl -oJ)--l i-.-:b iJ)-* cl t-"e-';-ro;L-l til ;3;S*Jl

frjj+ ;,art^Yl crl; S-Jl ? I "J 3ir-ij3 . ia-:l--l-e a+il-n drUJS*' ,i-lc €j.-l5-l cj)--itt

JIJ-j"-illaJ.Jll+1_"1.i.';:L'lJl,.+3t.t]lcj+Js*Jld"-=1]1-+j']6J-j]1.g-*
!rf+ OA lra cjJ,-ilb Jjl ilsr JJ'K ;-t1fuJl dr 4t' 1+'d .,Jc €J-

s-

B_D_FructoPYranose

6

CHroH

*)t
oHH

s D Fructofuranose



Disuecharides . isLlill &t+JSsll

sucrose 
";gs-Jl

51 .;.,.Hf ,r'f+ i-f- r* U-f-+ aJil-ill cr!:S-Jl c.r- :*-l J ''-ill d -l-,-r5-"11 
r-+-*

,rJ' ., C": o-:l j.r:ill I J\ * 613 . -l:-jS+-l -l:l:ls o)l Qnvertase) crl4;)l

6- f-+l:t d-o'-=ill b:*,.'-r*,1jni il . 4+Jt-tlJ 6Jl Jl crL 4'; La3^ qj--lJe ir-c

*!-,ll-r i;l r--Jl i-----+1r11- ' j3;l

1:-a cr.u.,, LaJ r3,-*;6J,-il1 &ilr t'ts lsi:+;: A+:!+5 c)-'l-:t 'J-lUar 6ii

.1g *Sil j3jSJrll .t- r-*13 e-1a H rsl1 jJSJSll 6'-o ' -13 oj-+ JU dllil ' d-'-'ill

. ;_9.S-Jl U." 6b'13 4+J+.

CHzOH
6

Fructose

j-rSjSll ,ii rJ++;..-Sji Jli )--)l O) cJFr- J+' JS-';--c 6-lt--lc' -.1r;5*Jl

.1.G,' "{ ef O}$llJ -rr-ta;rl)l osJ'+ l+> -tys-rill:
oo\,\+ 

J#JiSIl-, 
o11,o + r -,1r{ -lr-Sll SpecificRotation ,f:jl el-.l3r-Jl

;,- ff:lllnvert Sugar ?J.lLll ,S,-Jl d3il 611:-llt---ol "1f,i' -;.:Sjll3

ul-r-ll oL+il dl+ r*i+ L-i)"c crlii^ll -S*JI;L-l qlt, "\ ',f - i JriJa ;35-Jl clJ=:

. , .,.t ii,,, Jl ca;ll

L^};r^ crl::_l1 ip3ls,-L 4-iSli+ i -S;lill3 j-,S-dsll Cr cJS.r- -'-::SJl jlj^i

u- cjjla-,!-:i 4ir. .l-l;13 iiLL&3 r;Jila*Jr' {-'ii 1,46ttoclinic system cJ6-lll

o1\ 
Y . .rJl ;3 S-Jl O:li-,: r ie . ;JlJ'-Jl i--:'-! tC-A rlr;i3 tar\-=Yl gL eJl

a-+-rr C-!J $cJ c-jsl: el-.p-^I irt-" 3--a3 Caramel dtaPlJlsll LrS^ c}-l-:lt'.' i' tl

. oL: OttK Jl dt+ elll.r pl JliJlJ'sll
starch ;'talt

I.. (l ,'eill , t+,'rl Yl )**3ll&Li!^a r'J-::'ipi l'r.l €ld''rJ'*i#LLill Ol
ly/i--'-- v--v - JJ

'" ,.-i arU-tl rljJl o-"%\ \,Vl Jlr^ ,ij,5.1 +;-+lt <J'y 
''-era--b'-',"c crs-: o-l*'tt - 

-yoy,\ Jla,*uil ora 'Fsi-ji t..s-'ll

a

Glucose

Sucrose



j-".sjs q5l'J d Giljl tJ:tJ', . ; t$ crt-:tr, 
"# 

i.+t$-t &l_)r la.r;;Jl-F i-iilt
. 
'U;t jC1- +4,,-r i+ll Cilill d$r UF -l-iJl crl;xll-r

dy-i ,-1,-'\-,Ut aLi^ jJS,-:IS d.rl, ^J ;r ;,*I.r"" qJSJ^ 6,c ;_11-rc' i ,r.rt1 g1 cl-.+ l-ra-l

jCUl ,rr ll o tts c.r Glycoside Linkage .1+J! ty lftc\ gja_jSl crl;i
al--i^ll jJ.SJiSll cll'^J U!{ rJ.c cD-ia€J,ii. dJ-S3 &)-Jl Ol.'lla-iL;YL h-{ .

. ;*,rl.'llj J:Yl O_*tKlt crl_,[ rrc
i.;_p3 il-"LJl d+,rr,-ili3Yl Jl Fj i;ilt ,,-lr,i i crtdi:iyl ;r..^ :+iS
(-' il! e-l+ . Jtll ctll-r r-iLl.-r ctc*'l*,l J*^*'r;l4l-*oi,JFS.J i-.ljlt-, . L-{pJ"l

,*yol'-A' Lr-O-'lr!?jli-)* eJ'+'sAnqtloseJl Ji oh\.-\. Cl *.' t l-31

l \ ,, t , , e Amylose tt s-,Jj+ll Jjll g_ll>-+ . Amylopectin \l

J,r-+;*l O_.':ll E-9l;l4:( j."-JJS6\ ^rr.. Jl 1.) rrJl.1 o.,. r r

Jl Y t &., i li:.ii.l-*J.Jl dlplJ \,...,... crll or,r * yAmylopectitt
o5--a ,--u-,,1l+t-l eJiSil J--.c -rJ*+ Amylopectin Jl. j3llS !r -3 l.

.t*:-r' )j.- ;-5S:f- t+lta: ctJl ; a+l i,i:ll *95 Oi3::1-:lJl
L*lt ;,- i---.:a cJ&*,I ,*s Dextrins crl-s n-..Sr Jl e*J3o1i-i:Jl,i!l ,J i-'tr1

a-ll.l^ O_:S: lar ',. i-.'J ci+JiJJl . dLjt)tl d-J. sr j-CLJl-, I * Ll:. r-.q d^,iJ^i3

.ailllYlJ +Jcl,elJ}+,rLill &" Ili-c'u.- j cj^,i-j clhl

I
)\o-

Amylopectin

g 'S:i (.syff) ;-:ll;r'' , Jl .*. ;>ill L$i r,lJr +l ;;:':3:'t;ffi1
;iL+ DextroseJl ,Jl d-"-+ t'ill_r Hemi Cellulose-ll Cx tr--"+-' i::,*,+
J--rl j ;_l+ll d a-;lt' Henri CellaloseJl .,i.fiJ . ,,1;,.L^Jl r_r+3a_l;JlFl
i-ilG- e.5 d;lJ'".#: _,r-#l L,j-^ 6i1-j 6:-e LI+ti rjcJ . ;-;ll e1,..^^, cJ.-lJ,^

i:lll I J-rl*Jt O,.-S €ill_l L-6"tr AJli -=cll LL-:ll rl3Jl ...ll r+_: ajl:i* ,-ili Y_l

H

Amylose.



Oj-FJl (yya\ gJr-*.r3 o/o\'\,1V dl yrt,. 1 iJi{ C:l:J: L-6j1' *3 I €1o Ar.rrijl

a--Ull 9$-!l LiiJ-a JJ.-i ql Crude Fiber.-iL'JYl i+ Ol ' rJ r-l: . ,Jpl
O-4$.+ 4+JtIl JJ.*ill 4;ts L.."4;1 o/o\,,\,;1 o/ot,o cli-+ g-ll-r4 eil

. %Y dl j:LJ: Y ,-iUJl

,-r -i dt-lsill ;l C+-- "# . j-rllsll s---* 4jc er+ j J*l*,X d--lsll JUI &Lill
J+l-lf l4++ C- aL-i^ Cellobiose ll cjj^;.=fl-n d{JS-' 

"-t'+ 
A!"ti^ -i-l:j

F-r,4

,i ) o, t,r.. 3 f ..,... A*-+;.u*,tlr'-r*i+ll OjFl ;:-s- ol &-"i"ll +--
a-tlX-t"uy U,Sla"i'i{;.Jr'l-Jt rt-sAc't-ril r3J(i3iis!\ -Jf '' ' ;l IA' '

slJi L-6;i clrL-+n Cetlobiose drlr *, ,:)-- LJS. L$l-"* d-J- U-" U3-5ii

cr e;^ ;,- ;4\Jl ,-il+ll ;#::3 . A+il=llJ a+.UYl tF:Yl ajtll ,-t- 
"r++J3Yl

il"*,l-:*le ' ^'.,,e.* iS*,U^r p3;F-"S-:l A' ;l V' .J13,=' l--6j" &y-Jt or-l a-J-ia

cll-l-l . iJJL-+j^ll dL-)-Jl ,.j--lc dt!-JJJ+elt e^L l^ OJ+ 4+JJ+a L ll-l:
6j--e+Yl rg-5i:-:) . cjJ,lllJ J+YIJ elll cli. eki.--ll frl'-+ -rf+ ) -r:$*Jts

It- Jl rlLir i..*-Elt sL-JlYl ,Jc, crul *Jl fe, UL-,,j)I 'q^-;ell
o4Ja--ti L{J#! dl-llia . ;-4Ult e-;a I e 

i< *Y,.'-, ',,11 l'' e 
l: Glucosides

d--illJ 6J-+11 ci.il-*Jl i*A-;&ll Etjill o-g 6ri, ay'l 6e-:.--:Yl tj$ill cjl--tiSll

.olrX 411-"i-,l3 j J*lJl dt.i k1S.* (a.-bJYl) ,p.*)l

.- (5ll ;rtrut a.r-ii c.rlj:$jJs j J*lJl ujls,-lllit+ill L$ill ;'l;r+ q# r+$

,r-I"l;l ;-S^" JUI I Gll-l r-jc' or-33 Hemi CelluloseJl+ L-&ilp ,gl-l'l ' :"+

di. a-\-,,I-s e! 6*, Jl jJ'SSYtlllJ JJ-KJsll"l j-tS:Kl cji" a'+:lsli'u'l:'" dr-LJS-"

, Aruhirco.se ll_r Zylose

, a l::.r, ;-4+lJf O.* 'J&-,1 L+1q 1"'1:'"LJl r:.+. c+ L+i* cJ-"'x Hemicellwlose J\s

ur,-ilf q'r; +S cr!"S. r9;-e,.o HemicelluloseJl3 . cit*;-e$Il u# +-l': L+-:! e
. JJ"iJl .9-9, dJ 4l1j.jll CJ c+.xrll:,3$l-l i-nll-r Seeds -,-:$l-r Struvt

Pectirt: iJdjs+ll

a.#--ll *-r ;irjs+ll -isJji . a+:hijl dJtcu-:il ; a-*gJt rlSJl ;'- o+S,'ll L=n-+

Ji "# i# :_:r ,j+s$ e ouLull cr- ,5Jl;Il ;lr J (x{iddle Lamella),.51*,Jl



OrJ l-liiJ L_r+ elll u,ol--i^l ,j-le 4-ir'!lil J:Yl d-l!l --l i.-^-U3 c.rl-dl

. q;-r-rYt i.r,-^tJl+ tl6i d^ JlSl ilJ{i,+ i$3ll

;4$-Jt 6"* irL-. 6r-:3.q O "S_l 
a-.,il-.:^ll J-Jc irr {r.Jl d,t*JS*Jl ;r- a,aasrrll rl3Jl

ll -r---*-l . Pectose ll sl Protopectin ll OJF-Sil
. O$$X d:l-t-,)l i$.ill ;rs3Jl D - galacto (Jrorcic Acid

d . t''JJ ,9,.t.= oL^ d iJriSJ- fJ i *t..ll crt-:tdl L)--"+ O+i.-"i r.f,c O$S+JiJJI J l-a+

a+-"iYl ,=# 1-l i--r'^+ ctJl j,-J_e\ fill_l O$SJJiJJ+II 1-JJ+ J Cr", _1_"$*Jl rJ,.c

c#J dll;rc'L-"a 4llpl 6l '-il a-+l"o 1J)-r j$S+Jlj3.;lll dl=i pa +itailt
d3,-.-.-:, 4-llCl el ,;il 6 '-ii OH 4-JUt a-!)c cl-llia: protopectinuse

. 4$114+itls+ rl3^,rJl uihll Jga n$SiJi3J,.'lt

Methoxylgroup

,n, codiH.:- O.
n' \..-->-" u \

,-'&P4\
FI

al=J* j (-iL+Jl J,-ill Oj: +^) Yo\ f 6:l_* +lill d+js+jl Lrl r-+3 -;-.-ill ,r-s3
Jl O- 6;l;r!r Protopectin )l L*l ,.' Ljl Ll-,r o-"%\ Clr-..= -lt f;+Jl
Total Pectic Substancs5 6L+gsrll 3;,-;^ OL-! cll.+_: %\ ;l oht,o

dcii €uil ai- E-jlt .r-ca o-+\l f trjtl,.,& r#ffi#,i:fr
qi*,jS A,A : p11 ct': Ca(OH)2 cJJ-l="{ -u-'ll i.Jld l.-l d1:rjgll LJI-11

Jlprr-:l cl;r-i r+ L.:li sL-J-!l ryi- -ll e-**Jlsl crL:s,r ,*}S-l,Jc J+is+ll

' 1rY

CF-q 6J',aYl e-.L<+ rfill Pectin methoxylestrase Jl crL-;;Yl Cr OJ'-r, db-:
a+; c.r- Methoxyl 6*L;.- e-Jl-,11 ,.u-Jo rcr "'l t&' r- Ester Linkages 1i
o, eJ- Ll-^ qr**,$)Sll iJ'--)l f+t++ t'r-ll Polygalacturonase pjil3 r o*iS.rll

. Galacturonic acid ll 4-"1-r c.rl:..j GI+il 1,4

' kj" dr$SiL a!)- H clUsll .::+ clL:a

GalaCtUrOniC 
"r-a,"t--* 

Ui: drlr t, ;;" cf'Si : Pectic acid ,rl ri(.'ll ,-;-.1-- - \

'sl *i(lll c;-"L- il:r$ . ;;i*,-5x s:,.tJl d d*-JlJlSll e^L+ OJ-S Y3 acid

. f-r+alt :l e-:*JtS! CA^l dis.,i' ,rlc cilsjl C b. :* ,':=^1-5'-ll 1$S C)-1

# OJ-s (Cr+-S1t; Pectins i ,' ll .'iJ1tJ : Pectinic u.id ,gl iirS(ill ,;-.1-., -Y

,tA_r;Jirj-o Gaiacturonic acici il ,r:-"'r--= rJ d;-*(-51JlSIl 6*'.+ Lhr4
JS*JI J q+.9 ,s-l+ll iIJ-S ,rr d"'U *Jl, Pectinate5 crl-r3S L{1lc ,iJtJ C)l'-^l

. ,;-'1-=Jl-9



u;^t-: d,-c ;Jl--rc :( Low Methoxyl Pectins ) cJ+-Sj5tl +l!l o+is+ll -Y

. ;;l-,-!^ ;cj 6;' 4rll+,SlJlsll 5'b*11 a.r.'i1.c 4+ OF +$l 's\,i,r(i\l

HzO f{uter: tull

;r- +afc cj*.--ll ,;J+_r c i:-r-jo!l L{jit-LJ{ t$ill ef,$'!*,Ut i-'--'1" etJl ;-1:";

4-j^ .-,!J . et-+s)l cJ-+ Cr Jitla 'Js-l'r L<l:s i+ 
"Jl4+in)l 

-ll cl'l;Jl 6+;'t
a+ihill rl_jJl , -, li | . r-+11 ,r-i r3r ^i sjl n-J$-ll oL-;Jt*ill ,ff # oisi
L-cl$J r-re A=6lrill rl3Jl 0-- eUll L--l %V' .,lt r+-r' clll L)'* a-l-,i.,Jc *:^
cg-9,Ar3r,:l-;-:;a3l-SCl-*cJSt;- ',t ti \,\ cp-c ',1 LirL+J+-'"+ll i

. ,Jl-ill"! .:u$r-r

CL+ elll gl -,!--rul cr&-l elllj cr[S*Jl ,# ljJii '''Jijl*1-r3S^ll ;l
.-i-I:i cll.J: L**J-5 d-l! L-+: -:ri{ 6J*;ill o-s ctJl a+---l . A+$l A+}!
.-r--, . I lJ( JJ,,jlf "+ 

a+:tjlar-^- cr-;i..rl l-"tSJ L6Jl+ &!JJ '-iLr--Tl .iliiL

OJ-S r-! 4+jtJll Cl- JI'JI ctJi-.*ll crlr ;3;ll-i d( -,.1 L<.Li=J L+J= L+L{'l

. U"b^JllJ J,.:lll i,y-l di+J"Ldl yila':;c

i(@)) 
--+ 

\ i \---<v\
\\ ii \-_/\5/
. *rr.:* dJi y !.u.f dJi+-,SJl ;;i .rJc .f3j.s; otJl ;L: d:r *i L<:

(,.slrlJl) cJ3)l -,;l:-^il .rf ;t:11 I G 
i o drU-:Ji$l aJi- t*l ,i-lc Js-S3YI i;5 €:S-l

C*-,f . cp;tJt JlL"ll #.*rrrStl ,*:-ij oj'; li-03 o+jJl Jhll o-s ai*'3

#-i ;[-l tit, . \ .irJl Jh-ll ,=-i r *lr;3 '-:Sll .rlt ;srJ' Je\l ;;i 6-9-j:i

4-,r')+ v+-a3cllr+-: C#-ljSL dJ+*.SJVl ;-,1i,at;i3..r+:jSJL+;Ugi ct++-r-r:"$
-/. Lr

;Jti:-"^ el^ll

Proteins and Amino Acids' fu, Vt Li:L"lYlj clU$s*ll
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