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- SYLLABUS

English

\ Definition, classification with _O
'/ examples, and chemical properties |

kW
Monosaccharides - Structureof |
glucose, fructose, and galactose 5

;'
. L] \

Disaccharides - Structure of

maltose, lactose, and sucrose

’ ' J
N
Polysaccharides - Chemical |} (592

nature of starch and glycogen |

Qualitative tests and biological __é
role of carbohydrates :
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Polymers of hundreds or
thousands of monosaccharide umts

ysaccharides

Also called glycans or
complex carbohydrates

4[] 2

Structure may be
linear or branched

e

N

& A

Example of linear:
Cellulose

<

Example of branched:
Glycogen

—_— O .b

Lmear

N

High molecular weight

2

e

Sparingly soluble in water

\

'

Not sweet in taste

~\

F

-

Do not show aldehyde or
ketone properties

Monosaccharid
umts
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[ Polysaccharides are PO LYSACC H A R I D E S
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N

HOMOPOLYSACCHARIDES WY YT epssd
(HOMOGLYCANS) (BHICITgH)
(e When a polysaccharide is made up (o 59 BIE GieNeIEE U & YHR Bl
of several units of one and the same AFRIBRISS SHIs b s sblsdl 4
type of monosaccharide unit, it is 4T 14T g, dI 39 ST Uil 9 aiss
called homopolysaccharide. ded el
e The most common homoglycans are: o I M gHIATS S ¢
Starch, Dextrin, Glycogen, Insulin T, g—qﬁ;q, TATS DI, gﬁ-ﬁq
L and Cellulose. ) b 3R Aoaiet |
™ ~
HETEROPOLYSACCHARIDES ‘ faunsy uTdddREsy
(HETEROGLYCANS) ) . GEUGIEE )
(e They contain two or more different 1 b g9 <1 a1 a1 [ 31fge fafd= ubR &6t
types of monosaccharide units or ; RIS B! a1 37 ea=T gid &
their derivatives. ! o9 7 U105 ATl 2GR
e Heteropolysaccharides present in . b -
human beings is glycosaminoglycans : IE.illgailllllii LCIEER (mm)
(mucopolysaccharides), e.q,, : g, o -
Heparin, Chondroitin sulfate, Hyaluronic | N m@gﬁa" S ofie
acid, Dermatan sulfate, Keratan sulfate, : iy , Bl Iiii” & kg
" Blood group polysaccharides. 5 gﬁﬂm,mw,ﬁggqqm@lj

N
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5 CHEMICAL NATURE OF STARCH .

ENGLISH

~

Molecular formula: (C.H,,0:),,

Built from many glucose units

J
~N

N\

Glucose units are linked
by a(1—>4) bonds

Branch points have
a(1—>6) bonds

PAY

Polymer forms by loss of
H,0 during linkage

Two forms: Amylose
and Amylopectin

TN SR

¥\

Amylose: linear, helical,
about 30% of starch

Amylose is more resistant
to digestion

7 N

[ STARCH STRUCTURE |

Linear chain (Amylose segment)

CH,OH CH,OH CH,0H —
0, o 0. a
OH O OH o OH 0 o 0- ~
HO HO b . 7
~ A~ AN
a(1->4) glycosidic linkages
CH,OH
0 a(1-6)
OH glycosidic linkage
HE " (Branch point)
CH,OH CH,OH o
lo o
N O+ O\oH 0 OH o—...
HO HO HO 3
—— ke S o

a(1->4) glyc&dic linkages

@,
Branched (Tree-like)

Linear, helical (Unbranched)/

e 8

e

( (CeH1005), J

)\)/

@) Wﬁ'ﬂi!ﬁ (CeH1005),
@ Ig 3F ECIER]
| 1 B 4
@ s & a(1-4) §9 1
gd & 3
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ad 8 y,
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AMYLOPECTIN «Sogl; |

Amylopectin is a highly
branched polymer made
up of glucose subunits.

It is made up of linear chains
of glucose units that are
linked by a (1,4) glycosidic
linkage.

P
\
It contains many side chains
that branch the structure by

a (1,6) glycosidic linkages.

)
Amylopectin makes
upto 70% of the
starch molecule. r
\
It is insoluble in water.
P

1 STRUCTURE OF AMYLOPECTIN

—--—/

a (1,6)

/ Branch Point

™S~ a(1,4)
Linkage

[ @) Glucose Unit (RIPIST SHI3) i

) a (1,6) Branch Point (a (1,6) 2T fag)
| — « (1,4) Linkage (a (1,4) &%)

et —————————————————————————————————————————————————————————

Amylopectin = Major Component of Starch

(Storage form of glucose in plants)
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@ AMYLOPECTIN — Highly Branched | 70% of Starch | Insoluble in Water | Energy Storage in Plants X
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CHEMICAL NATURE OF
" -~ GLYCOGEN -~

/

It is the reserve carbohydrate
in animals. It is stored in

alpha-1,4 links in the \

J

STRUCTURE OF GLYCOGEN

liver and muscle. About 5% of ////""“\\\ a(1,6)
weight of liver is made up by . ” » . Branch Point
glycogen. o e & - @ e /
/I ™) & o ) EJ \\
/ R & @ & ; ¥ox ~ 3
A &
Excess carbohydrates are / R & o . \
i 1 / © ] @ R D B\
deposited as glycogen. / W b & s B o0® \
/ -0 @ ~ - ~ \\
\I, o< “© ~ / ., oY e o000 \‘
Glycogen is composed of |‘ e ;tji ® - ln
- o 8 -/
glucose units joined by \ 0000 » » ~C 700 |
J

D Glycogenin

» /
straight chains. 3 \‘\ OO0 “ (Core Protein) /‘ p " © //
% N G e .,
It also has alpha-1,6 N > 2 a(14)
glycosidic linkages at T o Linkage -
the branching points. ., e S =
R e i S g 3
Innermost core of glycogen ' 4 Glucose Unit ( ) ;
contains a primer protein, i - «(1,6) Branch Point (« (1,6) ¥ fdg) |
Glycogenin. J | — a(1,4) Linkage (o (1,4) &) i
o ! Gl i b hed Yy —m—m—m———————————— -
Wz ycogen is more branche
—é/ \\f;— and more compact than = STORAGE :
g e a amylopectin. LIVER | MUSCLE
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TATSHh s (Glycogenin)

91T STt

[ remgwiom, wATgeigetn @
ger1 7 3iferes enfaa aor

31feres g= grar gl

_
@) Glycogen — Highly Branched | Stored in Liver & Muscle | Energy Reserve in Animals <i@
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S. No. Test Observation | Inference gteqor K GG e
\ /
a N
lisch t Hiferer Wit .
e schthelsf Purple red ring For all 4 L dlgdl & it
- naphtholin -+ ot junction of b T fdg R | PeleEsse &
1. ethanol + e carbohydrate T | + : e
two liquid ) Tt A g | ferg
conc. H,S0, g H,S0,
N J
4 2N
Benedict’s test dfSae e
Copper (Il) sulfate | Orange red or : IR (1) Hetbe AR eTed T
2 pentahydrate + brick red Reducing Uergisge + &2 AT SERIEED
" | Sodium carbonate + Precipi sugar qifsaq wrEiHe + ITHT
Sod. Citrate + anipeae e fte + 3ragr
boil for 2 minute. 2 fie d& 39Tt |
> <
Fehling’s test ﬂséﬁ. T ateToT
° | +Fehling solution B | precipitate sugar PEctT Hlct B a8y NG|
and boil for 2 min. 3R 4 fe e
34TeA | J
S
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appear like sun flower

fears <d &

S. No. Test Observation Inference || HHI® wdteor qellep foeeped
Tommers test S gteT
Yell d
A. | Tommerseagent | 0ot Reducing sugar || &, | <t s e ma;a“a;qm ST 20
and boil for 2 min. 2 fie a& 3aTet |
Barfoed's test Bricks<Rad Distinguish IRBITS Gteur SeTEha | MRk iR
O suttaeogner precipitate at between 5. | wEifes st § g 4 -l fSddIgs H 3
aceralen;acele bottom of the monosaccharide BIR THIeE AP
acid and boil on ) ) 3qay GG
water bath test tube form disaccharide -1 R 34T
Seliwanoff's test Deep cherry red Distinguish AferdATH Wieror | Tew R-ard &1 | Bt 3R Teel
6. o between ketose 6. b
Resorcinol in HCI colored complex il St HCl & YafdATa & PITR] o 3@ &l &
Greenish yellow needle / | Test for glucose, gRa-did geqa1/ | oo, Pl
Osazone test | proom stick shape crystal | Fructose, Mannose 3T TeroT g 3Kt fibed | 91 & for wdteqon
2| Phenyl hydrazine 7. | e Eragi +
* | +sod. Acetate + | Puff shaped crystal Test for lactose * | diftgrudite + | TP IOR & fbvred | el o feiy wte
water + heat for ST + 20 fie & £t 4 G
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Carbohydrates

Biological Role

Afdes fiier

® |t is carried by the blood and

* Ig ¥F0 gRT Ig faar Sran 8

’ used by the tissue. D_W IR Fadi gRT IuFNT o imar 2|
D-Glucose * |ts presence in the urine ' o 73 # 3! JufRAfd g
causes glycosuria. I Bl g |
e Synthesized in mammary gland * T FY UMY A Y & AR &
D-Galactose to make the lactose of milk. D-NaFae fAmtor & fog Heafda gar 21
e |t is a constituent of glycolipid ) * Ig TASHITCITUS 3R TASHIUICH
and glycoprotein. BT UCH g |
* |t is a constituent of prosthetic * Ig TeagfHd, TgHIuIeH 3R
D-Mannose polysaccharides of albumin, D-ﬁ_"ﬁ,ﬁ YFd TG & WieAfesd UleiaIgsd
glycoprotein and blood group. B UCH ¢ |
* Prepared from sea weeds and * Ig TG 99Tt | YT glelm & 3R
contains glucose. $9H TPIA BT B |
Agar * |t is used to culture bacterial HUL * I IRINTA BiAa] Pl Heay
colonies because bacteria do & foiu Iy foam SiTaT & ife
not digest it. ST 39 T A8 urd g |
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Carbohydrates

Biological Role ,\§\'

N

P

sy O

P
(~ N, F )\
It is carried by the blood and | o g Wh GRI dgd df STdl & 3R
used by the tissue. SHddl gRT 39N HI ATt &
62 D-Glucose Its presence in the urine ﬁ? D-W ° DI 7 H IufRd gHI
H : H
[ .
| cause glycosuria )il TATSHIGRAT Pl BRUT §dT & | ]
' N\ 7 : =
Synthesized in mammary gland |! o g HHII UfI | gY & claclol &
to make the lactose of milk. | e fA=io7 & fou Geaifea l
D-Galactose It is constituent of glycolipid | D- ' - e
glycolipid | o g TASPIfcIUS 3R TATSRIYICH
H d gl tein. s H
| and glycoprotein Jil &1 °ch Bl ¢ | |
5 N ; = B
It is constituent of prosthetic | e Ig Qﬁa’lﬁ]:[, TATSHIYICH 3R
I D-Mannose polysaccharides of albumin, |’ | D-H9S Wb GE & Wi Uieitiersd
H glycoprotein and blood group. |: H PTUCH aidT £
\ PNy F
2 W g -
Prepared from sea weeds and |; ° g GG WIYAAR § dIR fopar i @
A contain glucose. 3R GH Tl BIdT B |
| t is used to culture bacterial |: ° Jg LIS
Y gar itis used to culture bacterial TR St BN B IR B B
colonies because does not feTe 3wt fosan STrdm € Hifd I8 39
digest it. | U1 I8! Uil |
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1. Explain the classification of carbohydrates with
suitable examples.

FIAIGISSC FT JIIHLOT IULF 3aTEL0N Higd HAABUI
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2. Describe the qualitative tests of carbohydrates. Explain
the principle and observation of each test.

FEES3C & IUMcHAS TUETUIT FT quid HIfSATI TqF
qII&TOT T mﬁﬂﬁ' vg o (Observation) ASAIGUV|
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3. Discuss the biological role of carbohydrates in the
human body.
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4. Differentiate between monosaccharides,
oligosaccharides, and polysaccharides with suitable

examples.
mﬂﬁgms? INTAMAFES 0T el AFIES A FITFd
30N Afgd 31aX Tuse Hifav]

[ Download Pharmacy India Mobile App from Play Store ] "ﬁ@



https://play.google.com/store/apps/details?id=co.april2019.pindia

[ »  @PharmacylIndiaLive ] 'i;ﬁ'ﬁ"ff;v

5. What are homopolysaccharides and
heteropolysaccharides? Explain their characteristics and
examples.
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