CHAPTER - 09

Biomolecules

St 3101

Points to Remember:
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All the carbon compounds found in living
beings are called biomolecules.

Cellular pool is a collection of all the
biomolecules, compounds and ions found
in the cell. The molecules of cellular pool
fall in two categories: Micromolecules
(small molecules): Water, Minerals, Amino
acids, Simple sugars, Fatty acids, Glycerol,
Nucletotides.

Macromolecules large molecules: Proteins,
Polysaccharides, Lipids, Nucleic acids.
Carbohydrates are the compounds of
carbon, hydrogen and oxygen with the
general formula of Ca(H,0). They are the
basic components of food and principal
sources of energy for all living beings. They
have three categories: Monosaccharides
have 3-7 carbon atom per molecule.
They are Trioses (3-carbon), Tetroses
(4-carbon), Pentoses (5-carbon), Hexoses
(6-carbon) and Heptoses (7-carbon).
Examples: Glucose, Fructose, Galactose,
Ribose and Deoxyribose.

Oligosaccharides are formed of 2 or more
monosaccharides. They are di-, tri-, tetra-,
pentasaccharides, etc. Examples: Sucrose,
Maltose, Lactose, Trehalose.

Polysaccharides (Glycans) are
polymers of monosaccharides. They
are  homopolysaccharides  (Glycogen,
Starch, Cellulose, and Agar) and
heteropolysaccharides(Chitin, glycoproteins,
Mucoproteins, Peptidoglycans, etc.)

Lipids Erstors formed by the condensation
of alcohol and fatty acid. They release just
double the amount of energy released by
carbohydrates on oxidation.

Simple lipids are neutral lipids including
fats, oils and waxes.

Conjugated lipids include Phospholipids,
Glycolipids and Lipoproteins. Derived lipids
include Terpenes and Eicosanoids.

Fatty acids may be saturated (Palmitic acid,
Stearic acid, Arachidic acid) or unsaturated
(Oleic acid, Linoleic acid, Linolenic acid,
Arachidonic acid). Essential fatty acids are
Linolenic, Linoleic and Arachidonic acids.

Proteins are the polymers of amino acids.
Amino acids join together by peptide bond
and make peptide chain.

There are 20 amino acids that form the
proteins of living beings.

Out of 20, there are 10 essential amino
acids that our body cannot synthesise and
are obtained from food.

Amino acid may be acidic, basic or neutral.
They may be polar or nonpolar.

A polypeptide chain shows different levels
of organisation: Primary, Secondary,
Tertiary and Quaternary.

Proteins may be simple, conjugated or
derived. They may be fibrous or globular.
Nucleic acids are polymers of nucleotides.

A nucleotide is formed of a Pentose
sugar (Deoxyribose or Ribose), a Purine
(Adenine, Guanine) or Pyrimidine (Thymine.
Cytosine) base and a phosphate group.
Nucleic acids are of two types:
Deoxyribonucleic acid (DNA), Ribonucleic
acid (RNA).

DNA is a hereditary material of all
eukaryotic and prokaryotic cells. However,
RNA is the hereditary material of some
viruses.

Watson and Crick's Model of DNA is the
most accepted model because it explains
all the physical, chemical and biological
properties of DNA.

There are 3 types of RNA found in the
cells: Messenger RNA (mRNA), Ribosomal
RNA (rRNA) and Transfer RNA (tRNA).

Enzymes are proteinaceous substances
that are found in all living cells. They
control all the biochemical reactions.
Hence, they are also called biocatalysts.

Enzymes may be simple or conjugated.

Based on reaction type and its mechanism,
enzymes may be  Oxido-reductase,
Transferases, Hydrolases, Lyases,
Isomerases and Ligases.

Two hypotheses, Lock and key hypothesis
and Induced fit hypothesis have been
put forward to explain the mechanism of
enzyme action.

The activity of enzymes can be inhibited by
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Reversible inhibition (competitive inhibition
and noncompetitive inhibition), Irreversible
inhibition and Allosteric inhibition.

Factors affecting enzymatic actions are
temperature, pH, substrate concentration,
end product concentration, enzyme
concentration, enzyme-substrate complex,
activators, poisons and radiation.
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MULTI OPTIONAL QUESTION
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A Nucleotide consists of

a. Sugar molecule + Nitrogenous base +
Phosphate group

Nucleoside + Phosphate
Both ‘a’ and ‘b’
d. None of the above

Which of the following pairs is correctly
matched?

a. Purine: Adenine and Guanine

b. Pyrimidine: Cytosine and Thymine
c. Uracil: in RNA only

d. All of the above

Which of the following pairs is incorrectly
matched?

a. DNA: contains Ribose sugar

b. RNA: contains Ribose sugar

c. Peptide bond: In proteins

d. None of the above

farmafaf@a & & #la @1 St T9a gafaa 2
a. 3SITAT: A TSIl AR g1y &

b. 3IRUAT: 3HH sl AR gl &

c. UTCISs Y Uil #

d. 38 q F15 ot s@r

Which of the following pairs is correctly
matched?

a. DNA: A Polynucleotide chain or Polymer
of nucleotides

b. Protein: A polypeptide chain
. Protein: Composed of amino acids
d. All of the above

farafaf@a & & e a1 et w gafaa &2

's"mﬂtr
Wqﬁmmm

b. t;ﬂ-a?r. T YlelluTerss HEel

c. U 37 tfs O §aT §

d. I & g

Choose the correctly matched pair with
respect to the structure of Proteins.

a. Primary structure: sequence of amino
acids or positional information in a protein

b. Secondary structure: hollow woolen ball
like structure

c. Tertiary structure: linear string of spheres,
spheres arranged one upon each other

d. Quaternary structure: helical structure

W AT AT F ey F @@ gAfaa st w7

g H|

a. WUTA%® AT YT # FHAT TiAg H
3efehd A1 Ul daely Sty

b. gfadrue T @Eel el 3G A T

C. Tdiueh HIHET: I HT W H@err, el
T EEY & FW aedd g ¥

d. TquTdeh T JUER EIGeAT

The secondary structure of proteins

resembles:

a. hollow woolen ball like structure

b. linear string of spheres, spheres arranged
one upon each other

c. helical structure

d. sequence of amino acids in a polypeptide
chain

WA A gAdF: FET FH THR g 8
a. Wl 3 3G ST T

b. I H W@k H@erl, N Th g & IR
cHafeyd

c. YUGR TXHeAT
d. dielucerss @ # 3 URlS 1 3eJha

The Tertiary structure of proteins resembles:
a. hollow woolen ball like

b. linear string of spheres, spheres arranged
one upon each other

c. helical structure

d. sequence of amino acids in a polypeptide
chain

W A el war Ao serd @
a. W Fel g i RE

b. aier s YW S@ell, M Th g & FN
aafedd

c. Fsford T
d. dielieergs @er & 3l TS &l 3fegsha
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8. In human, Haemoglobin consists of: b. Only left handed helices are found to be
a. 2 subunits (1 o-subunit and 1 p-subunit) present.
b. 3 subunits (1 a-subunit and 2 B-subunits) C. E’Othd left l:Jand right handed helices are
c. 4 subunits (2 a-subunits and 2 B-subunits) oun t.o e present.
d. Single subunit d. No helices are found to be present.
. TF YT A
AT A, AR @ar &
a. 2w (1 a-mefe 3K 1 pae) a. ?ﬁ@ﬂ%ﬁﬂﬁ%%@ﬁwé‘rmwaﬁ
b. 3 W (1 o-FaAE R 2 p-HfE) b. ael STT g1 & gehed & Hieg 9w S
c. 4 JefT (2 o-FHYfC 3R 2 p-Hafre) c. At 3R A Qe g & pehew Aisie 91w
d. Uehd 395H T gl
9. Choose the incorrectly matched pair with d. 1S gelerg Fﬁa,\'d' T8 9rar I
respect to types of bonds and their locations. 13 which of the following statements is not
a. Peptide bond: In protein (in between correct?
amino acids) a. Proteins are linear chains of Amino acids
b. Hydrogen bond: In DNA (in between two linked by Peptide bonds.
nitrogenous bases) b. The total number of known amino acids
c. Phosphodiester bond : In DNA (in between is 20.
Sugar molecule and Phosphate molecule) c. Non-Essential amino acids are those
d. Glycosidic bond: In DNA (in between amino acids which are not synthesized
Sugar molecule and Phosphate molecule) by our body and hence taken through
a5 & TER AR TAE T & GEw #F T det. |
Frarer arelt S &1 99T F:I d. Essential amino acids are those amino
o " acids which are not synthesized by our
a. ;?sgm.mﬁﬂﬁ(mvﬁ?,'%m body.
b. gEISA FueT: ATAT F (@ Ao fFreafaf@a & & Fia @1 Fua w1 7@ 82
ITURT & & ) a. Y& UTergs §15 @RI s e ufds @
c. WRRIRTERR dua: AT # (AT 307 3R XEF AEa & .
Wmé;aﬁirﬁ) b. WWU@?@@W’H@TZO%I
d. Jﬂmaﬁﬁéﬂwﬁ(qmmgym c. IN-3maTF 3= vfAs I e vfdE B
HEST 3 F AT H) ¢ S gAR eRR EaRT RN gl gld &
10, Which of the foll o " AR zafAT 3R & Argd A AT s §
. ich o e followin air is correc el U e U
matched? °P g d. 3ravas .a‘ ) zﬂﬁ 3
_ S AR 2R GaRT |e¥a gl 8l &l
a. Glycosidic bond: In DNA (in between . . o
Sugar molecule and a Nitrogenous base) 13- Which one is the most abundant protein in
i ?
b. One turn of Helix in a DNA: contains 10 the animal world
base pairs a. RuBISCO
c. Pitch of DNA helix: 34A b. Collagen
d. Al of the above c. Carbonic anhydrase
AR ﬂ'#iﬁﬂmmw ﬂi% 2 d. None of the above
a. TAEHIARE dUe: Wﬁ(%mmsﬂt aroft SaTq & Wl S AT A 9T S e
ABSISAH 8T & e #) ST FheT AT 87
b. Avav F foed &1 wF A sH@F 10 &R a. feE b. eI ,
SRR ¥ c. il UAGBISA d. 387 A FIg ot A8
c. 3w gfoaa & fa: 34A 14. Choose the correctly matched pair.
d. FIW & T a. Polysaccharides: long chain of sugars
11. In a protein b. Inulin: polymer of fructose
a. Only right handed helices are found to be c. Cellulose: Homopolymer
present. d. All of the above
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@ gAfad P F TqT F 18. Which of the following statements is true
a. UAIRTSS: oET A o e regarding an Enzyme?
b. 3;.@,;[ m;r HI SgH a. Enzymes lower the activation energy.
C. @IT»I?I’IGT gmﬁ-qﬁﬁm b. It enhances the Rate of reaction.
d. I F Tl C. Rzg?lsgo bis .the sLov(\j/est kljov:rr: epzyf[m(?[
while Carbonic anhydrase is the fastes
15. The first amino acid and the last amino acid known enzyme. y
in a polypeptide chain is termed as: d. Al of the above
a. N-terminal amino acid and C-terminal
amino acid famafaf@a & & i @1 Fyaq & wEA F
b. C-terminal amino acid and N-terminal ey # I R .
c. Primary amino acid and secondary amino b. JE gfafshar &r &X ¥ g ol g
acid c. TR HoW A AT oA g oSEfh
d. None of the above Falfeich UAgTS3Sl AGH dof ATd USTSH gl
YTelTeI3s S@ar # gt At vfis 3w sifaw d. I & Fel
AT vfE e ST & 19. Which of the following is a non-proteinous
a. Udcfide 3 s 3R drefdad constituent?
3T ofas a. Co-factors b. Apoenzyme
b. - 3 s 3k vacHaa c. Coenzymes d. None of the above
SRUNEE fPrafafaa
# ¥ Fia @1 F N geF 87
c. wiufAs A Thas 3R gfade e 3. WEHRF L
d. =8 & S o G C. HTSSH d. S9H ¥ g & 7L
20. Proteinous constituent of an enzyme is
16. ATP stands. for . known as:
Z' ﬁjen.o&nte.t:pho;p:\ate a. Co-factors b. Apoenzyme
' Aden!ne np in ar? c. Coenzymes d. None of the above
c. enine tetraphosphate
d. Adenosine tetraphosphate & S Em bl %'
- N a. HE-FRH b. TYTAEH
Tt 1 Ao c. HIUASH d. oI & FIS oY ALY
a. UsdAldisd cIBIEhe 21 Inhibiti ¢ Succinic dehvd b
S N . Inhibition o uccinic dehydrogenase by
b. = Malonate is an example of:
c. usfs ég'q‘qf‘a a. Inhibition
d. TSR EeThrehe b. Competition
17. Which of the following statements is true? c. Competitive inhibitor
a. Almost all enzymes are proteins. d. Compressive inhibitor
b. Ribozyme is a nucleic acid that acts as teae @ TR Remseee |
an enzyme. SHHT TF IAETT T
c. Active site is that pocket in which the a  desd I
substrate fits. ’ - f o : |
d. All of above c d. i
PrrfafaT syt & @ #T a a9 2 22. In competitive inhibition:
q . a. an inhibitor closely resembles the
a. RLURELE 8d &l . substrate in molecular structure
b T ”%; 1&?3# mli ik !%i EIIE ¢ hid inhibitor inhibits the enzyme activity
c  IFT T 9E ¥ & o wemie fbe ¢.  both of the above
doar & a d. none of the above
I
d. IR & T gfaeqet e #:
Fa-11 (Sha =) —




a. UTH IRYF 3FUifaes AT H Fedee I
HIBT THTAT-Serel &

b. ARt USSH ATAAf FI bl &

c. FIW & =T

c. fructose and mannose
d. mannose and glucose

Fgee sk ¥ 1 @ B

. . a. dohlel AR perete
d. FH & FIS 8 el b. o 3R Pererst
23. Choose the correct statement regarding an c. wFersT 3R A
9
Enzyme. d. #rer 3R TeRrer
a. Enzymes function in a narrow range of . .
temperature and Temperature. 27. Enzymes increase the rate of reaction by
b. Low temperature preserves the enzymes a. lowering activation energy
in a temporarily inactive state b. increasing activation energy
c. High temperature causes destruction of c. increasing temperature and pH
enzymatic activity. d. decreasing temperature and pH
q' A"OtheaPove . TeasH SfafHar Y a7 #Y dor & ¥
TSTSH & WO A FH FIT 4| a. HfHIAUT FAT F HH FGEA
a. USMgA dlUAN 3R AYAE & Teh HehioT b. TRFATT FoiT FI deET
. e & F w1 - R c. amgEe 3R pH e
. &H YA TSSAr FEURT ®Y
Y. d. AT H gcar
ATSHT 3rgear #§ WiaT @ar & # p
c. 3T AYAEA USTEARS Qi & e 28. Which of. th.e.f.ollowfving statements regarding
T FROT oI T enzyme inhibition is correct?
d I F Tl a. Competitive inhibition is seen when a
) substrate competes with an enzyme for
24. Lactose is - binding to an inhibitor protein
a. Fructose + Fructose b. Non-competitive inhibitors often bind to
b. Glucose + Glucose the enzyme irreversibly
c. Glucose + Fructose c. Competitive inhibition is seen when the
d. Glucose + Galactose substrate and the inhibitor compete for
the active site on the enzyme
d. Non-competitive inhibition of an enzyme
a. paclal + paclal can be overcome by adding large amount
b. JefeplsT + Jefehlal of substrate
C. TSHIST + FParclsT UoeH oy & way & Pl § @S9 ar
d. FeEIST + ToFEIS FUT HE 872
25. An example of competitive inhibition of an a. YTl HeAd a9 q@N SIEr § A9 T
enzyme is the inhibition of qeHge W;WW N & Sl & v
a. succinic dehydrogenase by malonic acid N e wfereqer T &
: ) b. I-ufarueff e FFER FUNTIAT T
b. cytochrome oxidase by cyanide ¥ TS & 99 I E
c. hexoklr.1ase by glucose-6-phosph.ate. c. gfargsf e a9 S@r ST § S gedee
d. carbonic anhydrase by carbon dioxide 3R 3EyE oA W afFT e & fou
frdt oA & wRTwuTeAs weAdT & S sferedel w3 &
3STEI0T & d. TR tomsA & A-ufaeadf srady @ a9
a. Helfaw tfls cant wfFafas fSesgiaser AT H HeHST SAgent gy T ST Hehell ©
b. WISASS GART AISCIIA TSI 29. Which of the following is not a pyrimidine?
C. To[IoT-6-BIEhT GaRT gardilehlSetal a. Uracil b. Cytosine
d. e SEHFASS aRT Hlelfach TAGISIST c. Guanine d. Thymine
26. Inulin is made up of and fefaf@d & @ sia a1 ARAET a8 &7
a. glucose and fructose . b. @@
b. glucose and fructose C. T3S d. ursfAa
Fa-11 (Sha =) —




30. Hydrolysis of starch occurs with the help of F N A wEarens AR tesaRes et
a. Peptidase b. Amylase o7 g &
c. Sucrose d. Lipase a. ool b. fefcwa
T FT S YA Fhad FgrIaT & BT 82 c. HEAE d. W
a. uftess b. THAEAH 36. NADP contains vitamin
. b. B2
c. T d. esder a :; -
31. Arachidic acid is “ . '
a. Unsaturated fatty acid NADP # faerfas g &l
b. Saturated fatty acid a. @ b. @2
c. Both a. and b. c. d3 d. & 12
d. None of the above 37. With reference to enzymes, which one of
I NPT R T W T IET the following statements is true?
| a. Apoenzyme = Holoenzyme + Coenzyme
e o aret A s mmaﬁ * b. Holoenzyme = Apoenzyme + Coenzyme
T vE I1 HOF PEY gUT A T c. Coenzyme = Apoenzyme + Holoenzyme
a. 37gdcd gdr d. Holoenzyme = Coenzyme - Apoenzyme
C
b. HJed g@m TABAT & He #, Frafaf@d & ¥ &7 @
c. a3 baet FUT TA §?
d. IH & RS & a. UUIUABH = 6Io1|k‘o1|$d-| + FITASH
32. Which of the following influences feedback b. EreTSTS SASLL eSS
inhibition of enzymes? C. m = m @m
a. End product b. External factors d. BIGIUSISA = HITASH - THTTSHA
c. Enzyme d. Substrate 38. Inhibitor binds to the active site of the
et & TITSHT & FEdE By enzyme. Hence blocking the reaction. This
N ;; ?,ﬁ |r ¥ is an example of
a T scuie b. IET FNF a. ?Ilo(:terl(i:( |.n:|.l;|.t|.on
c. USEH d. fraer b. feedbac .|r.1 i !tIOI.’] -
c. uncompetitive inhibition
33. Which of the following is not a polysaccharide? L
Lact b. Starch d. competitive inhibition
a. actose . arc )
c. Glycogen d. Dextrin FAYUF TAEH H I W F Sf$ Sfie il
‘ 5 ‘ safaT gfafFn # Eeg A1 T THE TF
farfaf@a & @ <l @1 areidammEs a8 &7 3GTe0T &
a. ol b. ¥ a. TdleeR& a9y b, gfadrg e
c. ToTSHISIA d. dig c. 3ufaeqdf @ver d. gfaew @ey
34. Inulin is made up of and 39. The fastest enzyme known is
a. glucose and fructose a. DNA polymerase
b. glucose and fructose b. carbonic anhydrase
c. fructose and mannose c. carbonic dehydrogenase
d. mannose and glucose d. DNA ligase
gl 3k ¥ T B AT TN A TASH &
a. Jefhlsl AR Ppeelel b.  Tofhlel R Pearelel a. AT Gl
c. e R HAAST  d. Hedler 3R TRl b. FEfa® TAgEsT
35. A protein having both structural and c. diiclh fSgTggrotalol
enzymatic traits is d. 3w e
a. Collagen b. Trypsin 40. Lecithin is a type of -
¢. Myosin d. Actin a. Polysaccharide  b. protein
Fa-11 (Sha =) =




c. nucleic acid d. Lipid c. Mannose and glycerol
ARAT tF YFR FT - d. Maltose and fatty acids
a. dieidawrss b. W& TqT ¥ FEAfARAT FT 3curE §
c. Tgideh TS d. fafus a. gar
41. The minimum amount of energy required to b. & vhs AR Feradier
initiate a chemical reaction is called c. FHaer IR Faaie
a. enzymatic energy b. activation energy d. #Arecisr 3R e thas
C. substrate energy d. initiation energy 46, Feedback inhibition of an enzymatic reaction
R TEEfaE ARRET A1 UREs wE F [T is caused by
HATF FoAl $iT +qTaA AT Fgalle! 8 a. Substrate b. Enzyme
a. UTsAfeH E»Trl‘r b. @fhIor FaT c. End product d. Rise in temperature
c. fwamamr d. e Fsfr vogAfed gfafear &1 feded Ay Fad
42. Enzymes, vitamins and hormones are HROT e 37 '
common in a. framm b. TSEH
a. Enhancing oxidative metabolism c. 3fa# 3curg d. dmAE 7 gig
b. Being synthesized in the body of 47, The enzyme which converts corn starch into
organisms fructose rich corn syrup is
c. Being proteinaceous a. Amylase b. Glucoamylase
d. Regulating metabolism c. Gluco Isomerase d. All of these
vosA, fafae ik gl sma § TE USTSHA Sl Fle T A PaclT JFd Hiel
a. 3IFdsRd TAIGT H TG favg # oRafda swar & @ &
b. Sfat & R & FeARNT g a. UHASS b. THIATrST
c. W gl c. T ISHMS d. T @A
d. wuTay # [fFa@ad s 48. The aleurone layer in maize grain is specially
43. Allosteric modulation is due to inhibition rich in
action of enzyme by a. Lipids b. Auxins
a. Competitive inhibition c. Proteins d. Starch
b. Substrate concentration UF{{’IFT WT JAFF & g1 QAT &7 & A ¥
c. Products of reaction a. fafE b. 3EasT
d. Enzyme concentration c. WA d. ™
e RE Algga 313'{1%1 & FROT gell ¥ 49. The substance, which is metal ion essential
a. ufaeadt vy garT darga & fhar for the normal functioning of enzyme is
b. FRITUR Figar called
c. vfafFar & 3 a. Cofactor b. Coenzyme
d. USTSH digdr c. Holoenzyme d. None of these
44. Which of the following is an example of T€ gerd S USISH $T AT FRAYOT F fow
structural protein? IS T A ¥, Fearar %.
a. Myosin b. Collagen a. HghRh b. m ‘
c. Keratin d. All of these C. EIUSIISH d. SAH ¥ IS A
AfaRa § ¥ 9 @ a@ae"As 0aa &1 90.  Benedict's reagent test is conducted to
3ETET §7? confirm the presence of
a. #AE@T b. e a. Polysaccharides like starch
c. fed d. I @l b.  Lipids
45. Hydrolysis of lipid yields c Redugng sugars
a.  Fats d. Proteins
Fa-11 (Sha =) ==




gfSe & faw frar srar 2 3. What is the difference between RNA and
a. T 3T geidHss DNA in terms of nitrogenous base ?
b. fafUs Ans: DNA has four nitrogen bases adenine, thymine,
C. 2R HH HLAT cytosine, and guanine and for RNA instead of
d AT thymine, it has uracil.
ATgEIS &R & WeH A INwew 3k divae &
i F9T IaT 87
MULTI OPTIONAL QUESTION ANSWER 3R ATAT F AR ASelee &R e, uEfEe,
dgdefeasd el #1 3 TS 3R 3T g ¥ 3N IRTAT F e
F T PUEE] |

1 ¢ 2 d 3 a 4 d 5 a Sl A q &

6 c 7 a 8 ¢ 9 d 10 d 4. What does an enzyme do in terms of the

11 a 12 ¢ 13 b 14 a 15 b energy requirement of a reaction ?

16 a 17 b 18 d 19 c 20 b Ans: Enzyme is a protein that accelerates the

21 c 22 c 23 ¢ 24 d 25 a . . .

26 b 27 a 28 ¢ 29 ¢ 30 b rate of reactions. It catalyzes the biochemical

31 b 32 a 33 2 34 ¢ 35 ¢ reaction by lowering the activation energy, the

36 ¢ 37 b 38 d 39 b 40 a energy required to start a reaction.

41b 42d 43 ¢ 44d 45 b F UesA R gfafear fr SOt smaeasar &

IW: USSH T Ul g S gfafshar3it $r T &l aof

AT &1 TE WHHATT Foll, gfafear o4& aa &

GROUP - B (dHg -9) U 3TaeTs Fofl, # FH WS SN GRS
gfafsar &1 3RT F:ar gl

Very Short Answer Questions 5. What is the function of ATP in cell metabolism ?

3‘1?'“"1 EARILG) Ans: ATP captures energy obtained from the

. Lo breakdown of food molecules and releases it

1. Why c.lo o!ls generally remain in liquid state to fuel other cellular processes.
even in winters ? ]

_ . . . FIAFT TAI=IT & AT FT FT FR E?

Ans: Generally, oils have low melting points and
various fatty acids are also present by which 3 TN sl & VRN F e F Ued Foil
they remain in a liquid state even in winter. TgUT AT § 3R 3@ e ek TfshaT3it
And oil is denser than water. SUeT &1 & AT BisdT 7l
A rHalk X gfeat & st axa sraear & +=a1 6. Name the protein which forms the intercellular
w®a &2 ground substance.

AN 3AGK X deil &7 ITeledis A giam & 3 affesr Ans: The intercellular ground substance is Collagen.
HE oS o HSE 1 ¢ O I WA A M 5 3y AT F1 AW q@ET AN siRARERT ST
awsga;mﬁmﬁ%mﬂiaawﬁﬁm qemet g ¥
YT gl .

IW: FRPRART TAAT gered Frae 2l

2. Name an element found in proteins but not .
in lipids and carbohydrates. 7. What are biomacromolecules ?

Ans: Nitrogen is an element invariably found in Ans: Biomacromolecules are biomolecules which
proteins but not in all carbohydrates and have a large size of 800 to 1000 daltons, high
lipids. molecular weights and complex structures.
IF ded FT A1 94120 S AT F grr Frar ¥ TRAARATEH FAT &7
AfFe e 3k FEfersse & adh IO SEHARASCH T TAE el § e

3R ATSEIST Ud VAT dcd § o W & 3aed o 3T 3R 800 & 1000 STeea, 3=a JMoTfah #R
ST & At Wl weferede AR fARiE & w7 3R e FE g g

Fe-11 (Sha faarme) —




8. Why are enzymes called biocatalysts ? ?Tﬂgﬁﬂﬁr%a? s ¥ o7 fAffes AREaREs
Ans: The enzymes are known as biocatalysts SIS W ToT ¢ Iiiaiéii TG § 3T & i
because they speed up biochemical reactions 7 U fHAfew o ©1 Wt o= 7 3 ARt
in living organisms. eI &l
TATSAT A AT 3AF FAT FgT AT 87
. ! . GROUP - C (¥Hg -¥9)
3T USATSHAT HI 3 3cRF & T & AT ST § s
Fifer o Shfaad Shat # g Taafs gfafharst
F dol N Short Answer Questions
9. Name the organisms that produce enzyme T-l'E_I_; Scall T g
cellulase. ) )
) ) - 1. Can you describe what happens when milk
Ans. Some bacteria and fungi and a ciliate is converted into curd or yogurt, from your
protozoan Trichonympha (lives as parasite in understanding of proteins?
the gut of termites). Ans: Milk is inoculated with curdling bacteria, e.g.,
3 Sfial FT A TART S TABH AegAd Streptococcus lactis, S. thermophilus and S.
3cUTEeT I &1 cremons. During bacterial fermentation of
milk proteins, the bonds which maintain their
e, F5 IR 3 T I v RAIT et g :
secondary and tertiary structures are broken
CERFET (Qeat T e F oawehd & w9 A and the milk proteins (e.g., casein) undergo
T &)l denaturation. Due to this, the globular proteins
10. What is the difference between haemoglobin transform into f'b_'l’_?]lfs Erotelns hlivfng onlé/
and myoglobin? primary structure. This changes milk into cur
. _ _ or yogurt.
o oS0 e om0 &t e s o
bthp o e blpd hyg mm%ﬁ;ﬁ?aﬁmaﬁﬁmﬁaa
myoglobin i found in muscles. el ¥ a ¥ g
yod oS R & SR AT AR S
e 3 AT & 41 ¥ 77 %waﬁm;ramwwwmow
SR AT IR AR T S HET & Sftary fvad & ek, 3w
siv FFIT?— IR gdms WT}]T HI FAT G
g At e #T IRTET Y § AfheT S
arel §4 T S § 3R gy WIidA (S, ’q‘?@%ﬁ
SIAE ST I&Fd # 91T ST §, STefeh ATAIaiaeT ﬁmw 2 T ?ﬂw
B ¢l $AF PR
I TTATAF TG aTet YAER NET 3 aRafda
11. Why are protein digesting enzymes secreted gl o gl sad a Gel T &gl # g ST gl
in inactive proenzyme form? 2. What is the difference between cellulose and
AT FT IR A drer TosH AR T w9 & glycogen?
Fat gifaa 3 872 Ans: Cellulose is a structural carbohydrate. It occurs
A T tect the lini f the ali ¢ 5 in the cell wall. Its molecules are unbranched
ns. 1o protect ne flining ot the alimentary cana and form fibers. Glucose molecules in
3R ATl I 3TARF TR FI Wad @A & cellulose are joined by p-1,4 glycosidic bonds.
o Glycogen is a storage carbohydrate found in
Y . . " animals. It is stored in liver cells and muscle
12. What are gums made of? Is fevicol different? cells. Glycogen molecules have branched
Ans: Gums are natural heteropolysaccharides. f:hains of glucose and glucolsse molecules are
They are formed of a large number of joined through a-1, 4 glycosidic bonds.
different monosaccharide units interlinked with et 3R oS & fiT Far WA B2
glycosidic .bo.nds. Fewcollls dlfferent frpm the FaT: AT UF TS FEfEEie § O SR
gums as it is a synthetic resin. Resins are fﬁ’hr :ﬁr arar %I =% 377 nfEd B & 3
insoluble in water. W S ¥ dogest F Toa@T F 307 po1,4
e fFad 9 @ &2 a1 SR e 2 amgaﬁﬁi%mﬂﬁﬁ@ﬁ%mm
- y - H URIT S dTeT Teh HERT 3T ¥l @
I MG TFAF GRS &1 F 927 Fean T FAF N AEARNG B PR 7
Fa-11 (Sha =) —




Ans:

Ans:

Ans:

Tafed gar g1 Temsdoel AT H Tepier A
ATWT HE@ATT giar %ﬁimﬁama- 4

TSRS q8 & HETH A oS & 8

What is the basis of naming polysaccharides?

Polysaccharides are named according to
their monosaccharide units such as glucans,
fructans and galactans have glucose, fructose
and galactose as their monosaccharide units
respectively.

AT AHSS & ATHSIUT HT YR F4T §2
GIeARISS 1 ATH 3oldhl AlRGISS SHhsdr
& 3TER @I Sl § S Tefhed, Pareed 3N
ot F FAw: mmmmﬁ
ﬁ@fﬂ’lﬂﬁ\#@‘s’gﬁﬂé%wﬁm%‘l

What is xylan?

Xylan is a linear homopolymer of D-xylose
similar to cellulose and next most abundant and
widely distributed carbohydrate after cellulose.
It is more rapidly degraded by a large number
of microorganisms than cellulose.

TS FT 872

vllselldd  Hedellol $ HHlo ?I'—oﬂ$(>1lo1 Sl Tdh
R+ ¢ I Aegelld & alc qal
Wmmm@rﬁaﬁﬁaﬂm@z%‘lm
dogellsf T Jefel H 93 dear # geAsidr garr
3 ot F oIse & ST

What is the difference between coenzyme
and cofactor?

A coenzyme is an organic molecule associated
with the protein part of a holoenzyme and is
necessary for activation of enzymes. It may
be a vitamin. The cofactor is an inorganic or
metallic ion associated with the protein part of
a holoenzyme.

FUABH 3 FhaeT & T F41 3T 8§72
FIVSATSH Tk Fldfleh 30T § S IAIUASH &
N HT & SfET B & 3R UTeAr & @eger
& fAU 3aeT® giar &1 I T AT g Heha
§. HEPRS U 3Peaieh AT Ulfcdsh IIA § AT
BIGUSTISH & WIE $19T ¥ ST il &

GROUP - D (&% -3)

Long Answer Type Questions

& 3cadT W

Ans:

Fa-11 (Sha =)

Why are starch and glycogen called 'storage
carbohydrates'?

Starch and glycogen
carbohydrates because

are ideal storage

3T

Ans:

(c)

(d)

©
(3
(&)

N

they cannot move out of the cell
membrane due to their large size.

they do not exert osmotic or chemical
influence on the cell sap or cytoplasm.

their molecules are folded and compact
and occupy less space in the cell.

they can be easily hydrolysed into simple
sugars.

T 3R TAEHET F 'WSRUT FEgEIC F4)
FgT SATaT 82

T AR ToSHe Gl HSRUT FHEEsse &
FaifR

3 39 93 HTHR F HRUT HIAST ool T
g1gT gl el Thd|

T HIfAFT g IT AIFTITATTH T ATFATH
IT TS AT T8l STl &

3eTeh 30T #3 gU 3R FEeT g & 3R HIfRIhr
¥ FH e ] T

Sog A A T AR H gISaregsl fohaT
ST TohdT &l

Proteins have primary structure. If you are
given a method to know which amino acid
is at either of the two termini (ends) of a
protein, can you connect this information to
purity or homogeneity of a protein?

In the primary structure of a protein, amino
acids show linear arrangement. To sequence
an entire polypeptide chain, Pehr Edman
devised a chemical method, called Edman
degradation. This method labels and removes
only the terminal amino acid residue from
a polypeptide one by one leaving all other
peptide bonds intact. In this way, the amino
acids are labeled, removed and identified one
by one. By this method, information can be
connected to determine the homogeneity of a
protein.

T i graAE G=er g §1 I 3ruer a8
I A (A & se F 9T F Qat <FH e
(RY) & & frelt v W Fie a7 et s 8,
ar T T $H AAPR F NET Y Yegar A
THETAT @ AT TFS 872

T T GrafAes G F e 3 YEw
FAEAT eRfid g1 HYOT die9eess A@er &l
aaaﬁ?raﬂﬁa:ﬁtrthwugﬂ?rﬁwmﬁa:
R TR 1, B TS Rasee FEr o B
g fafer afeldterss & shaa iAo 3 tfds
3GANT T Th-Uh Flh ool Hldl & 3R gerdr

(91



g, 98 37 @l Uterss dies TR Ed o
3H g, AT THS Fl Th-Udh dlh ofddl [hdl
ST §, e ST g 3R ugder Sar g1 39
fafer garr, 9iée &1 vehwadr AUiRa & &
T SISy A ST ST FhaT B

A §, S YRR, THATH R RrAtA |

(3) TUSEAfeH U TABH & & H HF dh

T Iafafat & Ty &= § 39,
feftaa, afcys, TaArges, 3nfe|

4, Explain the composition of a triglyceride.
3. Find out and make a list of proteins used as ) ) ]
therapeutic agents. Find other applications Ans: A triglyceride is formed of one moIecuIeI of
of proteins (e.g., cosmetics, etc.). glycerol and three molecules of.fatty acids.
] ) The three molecules of fatty acids may be
Ans: A number of proteins are used as therapeutic similar or different. One fatty acid is attached
agents. These are antibodies, —thrombin, to each of the three -OH groups of glycerol
flbrlnogen, monellln', EL'ISA, rennin, msu!ln, by ester bond formed between the hydroxyl
oxytocin, vasopressin, @astase, etc. Prgfmems group of glycerol and carboxyl group of fatty
are also used as dietary and nutritional acid by dehydration synthesis. Triglycerides
supplements. The other applications of may be pure. Eg, tristearin and tripalmitin or
proteins are: mixed- eg, palmito oleic stearin.
(@)  Structural proteins: Help in growth and TS T FHSET
repair of body tissues, eg, chondrin w !
ossein, tubulin, a-keratin, collagen, etc.. 3% mﬁ%‘wﬁ a’;‘ﬁ%@%ﬁaﬁ
. . el drl
(b) Transport proteins: Transpgrtahon .of —— e & @Ea ¥ e Q—TQW
materlals, eg, hagmoglobl.n, . carru:a-r AT St g@w I Wit e vt
proteins, etc. Contractlle.protelns. Help'ln R T F 99 97 veeX s T
;ncc:i\;err:tegt and locomotion, eg, myosin, e - ?—’ﬂ?-raﬂtlir FFH%T F T 9w q
’ e vfAs SET Blar B E'I'&'%WTIBEF AE 8 Fhdd
(d) Metabolism regulatory  proteins  or gl W%ﬁm agmﬁ;rs-ﬁtﬁ'qaﬁﬁ?rm
hormones: Regulate the metabolic fAfAa- 3egwor & faw, affer, 3nfas &R,
functions by acting as hormones, eg . o .
. 5. Find out a qualitative test for proteins, fats,
thyroid, STH and parathormone. ) h ) L
and oils, amino acids and test any fruit juice,
(e) Enzymatic  proteins:  Regulate  the saliva, sweat and urine for them.
metabolic activities by acting as enzymes, Ans:
e.g., trypsin, pepsin, amylase, etc. )
. (@) Test for Protein: Biuret-test: Take about
;ﬁﬁﬁ?\“ﬁ'ﬂ':f f';rwﬂ:T :'Jniqé?h% i::: :1; 2 mL of sample solution in test tube,
P i T (S, ;ﬁ%ﬁ' add 1 mL of 5% aq HNO,, and then
R add 2 drops of 2% aq CuSO, solution.
Sl Allow the test tube to stand for some
3T g WEET HT 3uAET iRy ol & ®9 A time. Blue-violet colouration indicates the
R ST &1 ¥ & vdeider, difEed, wsfyae, presence of protein.
zﬁnflgﬁﬁll s “IE ﬁai%l 3%55“ ww”ia “fl (b) Test for Fats and Oils: Sudan-Black-B
R 3ﬂT e % w9 & o B Srar test: Add about 1 mL of fat solution or
X T ¥ 34—213' “ﬁ 3 oil to 4 drops of Sudan-Black-B in a test
tube. Shake and pour the contents in a
(W) ETACHSR l;ﬂa?-r. R & Fddl Hr gig 3R beaker containing distilled water. Black-
FFAT H Aeg XA §, S, SHifged coloured fat droplets on the surface of
o, T-haifed, Hieler, 3fe| water indicates the presence of fat or oil.
@) uRagad WdeT: @HElr w1 9REge, S, () Amino Acids: Ninhydrin Test- Take
g, agsh N, 3nfe| e about 3 mL of sample solution in a test
T A IR g F Aee I &, I, tube, add 0.5 mL of 1% aq solution of
AT, uides, 3nfel Ninhydrin, and then boil. Appearance of
@) T e N ar gl gEl & blue colour indicates the presence of
T FE S gI9TT FrEaf & HAERd amino acids.
Fa-11 (Sha =) —
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W F T qdieTor: sc-odeToT- & IR A
@rmm#Zmlmu’lﬁ 5% Udaqg
HNO, # 1 ml BeE, 3R /R 2% TFaE
CuSo N 2 & AT ¥ T B TS
3T OF TV F e & AT T S
Fr 3ufeafa = sfa a=ar g1

Far AR Ad F AT gderor gere-sed-a
&I Teh TFE TS A Hlel-soieh-al hl
4 §ar # 9T 1 ml g&T @ A AT del
ﬁmlmaﬁﬁﬂwﬁ?maﬂm
aﬁwﬁa@rlm?ﬁﬁmwmmﬁ
T T G GHT AT Ao T 3AREATT T Heve
&ar 81

A s fAeeEfya e s e
TS H oA 3 ml FHAT Elel of, [AeTgrsiser
F 1% vFag O &1 0.5 ml fAam, 3k
BT 3Tl dh I FY, sirel T Fr 3uieafa
3 vfds i 3ufeafa & sa +dr &l






