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Carbohydrate

Sl a5 SI
Carbohydrate are distinguished as: S«
Al 5 SIS
Monosaccharides, (aldoses) ,(ketoses)
¢Sl Jie (@l 5iS el ) sall) calay HS g5 5
..... siml JY) ¢ sial 1 ¢ 5 i Al ¢ iYL
Oligomeric and polymeric
saccharides.@ly S Jgs Glay S gl ol
Glycosides <y ) sSilall
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Principal monosaccharides used In
dapall A& dleatill ddayll A&uipharmacy

1. D-Glucose: S gl

* IS not extracted from plant material for
commercial use. <Lbd 4l 3 sall (e palain Y
A )lad

* ltis prepared by enzymatic hydrolysis of starch
through the combined action of a-amylase and
amyloglucosidase. 4gelally Lall (50 58S slall sy
35S sle slaal s 5DUal Wl ey 331 (g IS iy ey 35V
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* Glucoses must pass the following tests:
o A LAY g sl SRl sy of s
1. Solubility a2b 53l | 2. neutrality Jlxie ¥

3. test for absence of starch and dextrins

OaiaSall g Lial) 2 ea g Hlidal 4, [imit tests for

sulfites, chlorides, sulfates, barium, arsenic,
Cadmium, and lead «<olallll u_usluﬂ 4\4\; a"s\):’l&\

U‘L‘“‘)M} e).md\ﬁ\ G@AJJ\ ce){)\_\j‘ cu\d.u)m\
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«o 1 QOther starch industry products
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C OH ., L \ :..S‘ OIA LSJS‘ - I 1 . Q : we
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2=n=20

« Industrial products from starch include
maltodextrins

o i€y sillall Laal e 3 panad) coladiall paals

1. Maltodextrins have DE less than 20. and it is a
mixture of polysaccharides resulting from the
partial hydrolysis of starch. e L iy jiuss sillll
Dl (o (e e 585 620 o i g yinsall Jalas
Laal) dgals pe 4l
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Monosaccharide derivatives
used In Pharmacy

Aavall 8 i) ddavndl SIS CilEiig
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CH-0OH

o4 D-Sorbitol
o
CH,OH

D-Sorbitol=D- glucitol,

D-Sorbitol is identified by the melting point of its
acetylated derivative and by TLC.

Jios sall 4fidia jlgaall da jo 22ai D Jgin) sl Gadly
A3l sl Ll e gila g S ol aly cllas

D-Sorbitol must pass many tests: s of sy

A5V ol HLasy)

specific optical rotation, = sl s il ) ) sall

neutrality of its solution, 4 siss Jxic|
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1.

D-Sorbitol

limit tests (chloride, sulfate, nickel, lead), water
(for anhydrous sorbitol <1.5%), relative density,
refractive index (for 70% sorbitol), quantitation
of reducing sugars.

el (UA\.&AJ cdSu ¢ lalg cu\d.ujﬁ) 4_1\; L"\\J\ﬂ&\
Al A3V oSS J g sull %1.5 (e J)
S At 3383 ¢ %70 Jsin ) puall HLaSIY) Cunia
Axa el
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CH,0OH
HO——H

o+ D-mannitol
i or
CH-OH

* Itis identified by its melting point and by
TLC, and it must pass many tests: «u s i
Ll e sila s S ol salig o lguall da yo paady J siailall
(Jie QI LEAY) (e ) lad any 58 5 A28 Hl) A3,k

1. absence of D-sorbitol (TLC) 25 pxe
&2 Jsin ) gl

2. absence of reducing sugars SWSaull 2 axe

Axa yall,
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D-mannitol

1. limit test for metals (NI, Pb) and for
anions (e.g., chlorides and sulfates)

Sl il 5 Galia )l g JSill 4pas &l LS
-Mannitol is used as laxative
-In the treatment of gastric dilation, nausea..
Ol g 3azall 2248 Aallag s
« Contraindication: biliary tract obstruction.
o Ayl jaall cl gl g el yiall dladi) fJlarial) alias
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Polysaccharides

- ..h-

S G KV W P

."l,_—_"—. e ) ."L;-"-.

Homogenous polysaccharides can be
distinguished from heterogeneous
polysaccharides, which result from
condensation of molecules of different
types of sugars. duilaial cilay S el jaaad o
ST e 40 Sl ddlaniall e Gl jlSi Jall e
arad) SIS (e dilida ¢ i "

Prof. Dr. Isam Agha



12

Isolation and structural analysis
2 S (el AdliasSl Al Judasi g J 3o

Isolation: polysaccharides dissolve In
water, possibly in the presence of mineral
acids (as for pectin extraction) or of
various salts (carbonates in the case of
algins). Ll (Sars celall 844 03 ) S gl
Jad e Jlal) oo LS) dpianall salaal) 3 ga g

b s S ALl Jia) ~SlaY) ddlaly sl (colagisyll
(Clia¥) Jla
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Isolation and structural analysis
2l )8 sl AbiasSll Al il J 5o

Elimination of salts and of low molecular-weight
molecules (can be done by dialysis, by using ion
exchange resins, by molecular gel filtration or by
extraction), (for example, elimination of
oligosaccharides and of pigments by ethanol or
acetone). &Yalw ¢ Jaill) 3 jeall Gl jall g 7Y Juad
JUie) (UaMaiuVl ol 2l o i il (a5 ) gl
(Osind) 5 JSYL Al Gl U G J e
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Isolation and structural analysis
2 S (el AdliasSl Al Judasi g J 3o

* Precipitation techniques (by immiscible solvents,
by salt addition, by changing the pH). cw_ill Gk
dad Sy el A8y ¢ da g e e Cilnde A8lly)

(A saall

« Chromatographic techniques find broad
application: on charcoal, on native or substituted
reticulated polyglucan gels, or on ion
exchanges. e «Jlrdl andll e (Ldl je gl g S 3 )k
daud) ) o)l OYale e o oSl L‘_?Jj.,d\ a\a
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Physical and chemical determinations of
isolated Polysaccharides o=l sall s

B S (A gall Anliasl) 5 45l Hall

optical rotation, _—dl ol sl

molecular weight, 2 o))
elemental composition, s _<iall S yill
electrophoresis, and more. 2 xS o3l
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Preparatlon of Carrageenans

« Washing of seaweeds (that eliminates debris
and minerals) &V s (e palaill 4 il Clie W) Jue
PP

« Extraction of carrageenans by slightly alkaline
warm water. 2Ll o slae cle ddLaly Glual HIKY GadAs
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Preparation of Carrageenans
Ol YW jacass

* The residual thalluses of seaweeds,
filtered under pressure, are discarded.

5iall (e paldill g (nddiie Jazia Coal gl il

* The filtrate Is partially concentrated and an
alcohol is added to precipitate the
polysaccharide. JsSll cabiay g dali )l S 53
(Ol L) Glay s sl s il
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Tests of chondrus and algal polysaccharides

3.

18

Characterization of galactose (by TLC) after
sulfurlc aC|d hydronS|s of the polymer Ul

Estimation of the apparent viscosity of a 15qg/L
solution at 75 #C; 2kl Jslaal 4y jallall da 5 5001 ajaas
Asieda )0 753 da s dfg 156 DS i

Limit test for heavy metals; Gl 4aall adll dass
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Tests of chondrus and algal polysaccharides

1. Residual level in methanol and 2-propanol (by
GC: <0.1%). dsbsll Ay Jsilisall & dudiall aill s
O JB (5SS Ol ang) A 3lad) Ll e gila g KU1 Ao 53 5 30l
(%0.1

2. Quantitation of sulfates by barium perchlorate.

19 Prof. Dr. Isam Agha



20

Soluble starch

Soluble starch is prepared by treating
commercial potato starch with hydrochloric acid
(until it forms clear solution in hot water).
idalis g3 5kl Unllaall Uil 45 3a dalal ¢ jaly ol 521 Ll
Sl el 8 il Laall 33l
It should show little reduction with Fehling’s
solution (&uled Jslae ae) 48 dpels ) (al sa 4l Filal) Laal)
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Soluble starch

It gives a deep blue colour with iodine. L ax
3oll Jslaae ae (el (5

On heating with 5% potassium hydroxide
solution, it gives a canary-yellow color, no colour
afforded by ordinary starch and dextrin give a
brown color when similarly treated. ial (s
C“‘y GETEN coJ\)ﬂb 0/05 jmbj.d\ J.\MS}JJJ.@J CJ}G K &J\.\S
mujjw)mqs\u_bum alall LL.LL.A\LW@U)JL;\
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Tests for Acacia gum
LSV o <l jLiald

K} ;
44444

Acacia Is almost completely soluble in an
equal weight of water. slall & ) 53 LuulSY|

10% aqueous solution gives no precipitate
with dilute solution of lead acetate
(distinction from tragacanth and agar) ¥
saba )l Gl ddlial die %10 gaall J dlae o iy
eVl e s e8Il jaa G o jar Laa 2edll
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Tests for Acacia gum
LSV a0l il

* |t gives no colour with solution of iodine

(absence of starch and dextrin). ' = ¥
o Ll asa g axe o) 2gal) J glaa ddlial die ()]
(Cn Sl
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Tests for Acacia gum
LSV o <l jLiald

 Pharmacopoeial quality of Acacia gum
gives no reaction for tannin with ferric

chloride. ) Jeld gl Jamy ¥ (5 ) sivall gasall
< ns\s“ g L;Q dm
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Tests for Acacia gum
LSV a0l il

* The mucilage gives a blue colour when
treated with solution of benzidine and a
few drops of hydrogen peroxide, which
Indicates the presence of a peroxidase
(possible distinction from tragacanth).

Jslaa Lgiallas die 3,50 Ul o yall panall dglal aat o
e Al Jas ¢ S g Gaa g5 e Jali g (il
gy sl faall G Suadll) Sl g sl 3 e
(<uile s yil)
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