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Enzyme Classification

. Oxidoreductases s
* It catalyze oxidation-reduction reactions (dchydmgcnuscs, reductaseg)
eg, lactate dehydrogenase (NAD*), acyl coa d()hy(/"()g('na.w (FAD), |,
reductase (NADPH/HY) ' Ketoacy o
2. Transferases

It catalyze functional group transfers (kinases, aminotrunsfemscs, thio]

eg, glucokinase (ATP), aspartate aminotransferase (PLP), B-ke
3. Hydrolases

ases)
tothiolgse

It catalyze hydrolysis reactions (peptidases, gly
Irypsin, amylase, triacylglycerol lipase, fructose

cosidases, lipases, phosphatases) &g
4. Lyases

-1, 6-b1'spl10sphatase

il

* Itcatalyze elimination (or addition
decarboxylases, dehydratases) e.
Sfumarase.

5. Isomerases

) of groups to form (or break) doub

. le bonds (synthages
8., Citrate synthase, pPyruvate de

carboxylase (TPP)

)

It catalyze reactions that alter structure,

1somers) (isomerases, mutases) e.g., g/
mutase

not composition (optical,

EEOMELriC, or structypy
ucose-6

-phosphate isomerase, Phosphoglycergte

6. Ligases

bond (synthetases,
carboxylase (bioti

The enzymes are also cla
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2. Endoenzymes- They are
are responsible for the S

8. synthetases, isomerases, etc.

Structure of Enzymes
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Perties of Enzymes

mes are sensitive
1' Enzymes permanently to heat and are denayreq
eco w
complex. This is what h:;g:?,; ::}‘lls the enzyme e
) 3 n you CIr active sj(e
protem, not an enzyme), is denaturedy fry an €gg, the egg whi an enzyme “;Zetﬁllt
. ite (ﬂugme suDslrate
nten, a ty X
’ pe of

7. Enzymes are created in cells but are ca
the enzymes to be immobilised, Withm[l)ta Eﬁiuof functionin
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) ) €.
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reversed, so that there 1s no overload or build up of product.
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_ or strings of amino acids are referred to as “po) eptides ™« . \j
as proteins, but shorter strings of ‘.' o Bone .' "H Plides, Py

| i stides™. The dividing line is undefined, though “polypeptide usually
“ohgopepudes . = . I o 1l ——
hain lacking tertiary structure which may be more likely o act as
than as an enzyme (which depends on its defined tertiary structure

refers an gy
u-hurnmnc (like ingy); 0 iy
for l'unclimmli(y)_ " Fithey

There are about 20 different amino acids, eight n'f wh.ich mu.sl be Present in the g,
essential amino acids required by humans e ICUC”.]L“_ l.S()lL"UCH]C, V”l'"_c' threonine,
phenylalanine, tryptophan and lysine. For children, histidine is ;flso considered (g p, AN eygenin
amjn'o acid. Unlike animal proteins, plant proteins m‘uy not contain all the essential amip, “Cid\.lial
the necessary proportions and so the proteins derived from plfmls L}rc grouped as incomp[c(c and f;Uﬂ:
animals are grouped as complete. However, a varied vegetarian diet means

consumed, the amino acids in one protein compensating for the deficiencies of another,
The structure of protein could be differentiated in to four types:
* Primary structure: the amino acid sequence

Secondary structure: highly patterned sub-structures—alph
segments of chain that assume no stable shape. Secondary st

meaning that there can be many different se
molecule.

L. The 0
Mmeth;,

a helix and begy sheet—or
ructures are locally defined
condary motifs present in one single proteip

Tertiary structure: the overal] shape of a single protein molecule; the spatial relationship
of the secondary structural motifs to one another

Quaternary structure: the shape or structure th
one protein molecule, usually called protein sup,

part of the larger assembly or protein complex.
Proteins are sensitive (o their environm

at results from the union of more than
nits in this context, which function as

ent. They may only be active in their native state, over

a small p.H range :».lnd under solution conditions with a minimum quantity of electrolytes. A protein
I 1S native state g described as foldeq an

d that is not jn its natj tate is said to be denatured.
Denature . ; S native state i1s sai
_ d PfO_lelfls generally have o well-defined Secondary structure. Many proteins denature and

ater also they are denatured due to heat, changes in pH
or by ultra viplet radiation,

Processc-s in the body. Al enf;(r)ntlsh end repair They play a crucial role in virtually all biological

i ransmission of nerve impulses are all dependent on proteins.

10n and the
- Genera]| ot support Many hormones are proteins. Protein can ls0
] y lhe. body ‘USCS carbohydrate and fat for energy but when thc.rc

0o @ .ess protein
ate, protein is used. Excess pro

N DI
lologicy) g
. Urce
Pancreqic 4 (:l 1S an am,y Ylic enzyy, fin
g lo €S prese
ps

. . . : i i
ke i Ntin the salivg (salivary diastase or pty r
¢ digestive tryeq of animals and also in malt ex™
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e limit-dextrins: Salivary amylase is knqy, I inst
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anaf-‘Desc ription: '

Color: Yellowish white

Nature: Amorphous powder

odour: Characteristic

501ubility: Forms a colloidal solution with water, it precipitates in aleotiol

Thermolabile and denatures at a temperature above 45 .

Best active at temperature 35-40°C and pH of 6-7.

Natura) Sources 471
n as pt

°C and a pH less than 4

Uses: It is used as a digestant, used in the production of predigested starchy foods & also for

the conversion of starch to fermentable sugars in fermentation.

PAPAIN

Biological Source: It is a mixture of proteolytic enzymes derived from the latex of unripe fruits

of tropical melon tree, Carica papaya Linn.
Family: Caricaceae

Preparation:

The fruit latex is collected in aluminium trays ate
potassium metabisulphate is added in a proponion-of Jgm _Per“
deaned by passing it through sieve and the latex 1s dried 1n Vva
0 obtain papain.

Description:

Color: Light brown or white coloured

Odour: Characteristic

Taste: Characteristic

Best active: pH of 5-6

SOlubimy: Soluble in water and glycerine.

n and to the latex
ers are
5-60°C

s after making vertical incisio
ko of latex. Extrancous mal

cuum at a temperature of 3

' as
: /mopapa™ manufacture
Cher; : oain and chym , cheese o 150
Mical nature: It is a mixture of paP ¢ a mea tenderser: episiotomics: t’s als
rages, 4 ms din leather

Ses: 1 ; : , . 5 :
U subgy Itis used in the clarification of beve | relieves symp! "k fabrics 6
lgg 1. € Of renin. Acts as anti-inflammatory agent, ; ing Of ¢
i yoc - S :
indllsn Yarious industries like thé textile industry for
‘or dehairing of skin.
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PEPSINOGEN

Pepsinogen is an inactive pro-enzyme secreted by the chief cells iy the Stomach of “Himnlxe)
Sus scrofa. & 0,

Family: Suidae o _

Pepdinogens am secreted in a form such that lh'c .ll‘CllVilll()n pcpl@c assumes
that occludes the active site. On exposure (o an “C'(‘j“-, (PH‘< 4)1 L“lli\/lr.0111nc.3nt Such ag ge, r§ i[?”fe
lumen of the stomach, the activation peptide unfoldks,ral]o'wmg‘ l.]‘L‘ gcuve SIte 1o clip off, )’leld'[he
mature, catalytically active pepsin. The pH of the stomd?h at rest 1.s'a’ out 5.5, When Prolein gy, Ing
stomach, the chief cells begin to concen‘trate hydrochloric acid. It lake's between 30 lo 60 Minyeg .
enough hydrochloric acid (HCI) to form in the stomach to convert pepsinogen to pepsin.

the stomach by this time is at about 2.0 - 3.0 which is very acidic - enough to bury through Metg]

4 Compg, 1

 PEPSIN

Biological Source: It is the enzyme prepared from the mucQus mem_brzlme of the Stomach of
various animals like pig, sheep or calf. The commonly used species of p1g 1s Sus scrofa Ling

Family: Suidae.

The stomach consists of an outer muscular layer and an inner mucous la
is covered with a single layer of epithelial cells which also lines the piths pres
are about 0.2 mm in diameter and each pith has two to three narrow tubular du
The epithelial layer is made of either the parietal cell or the centeral cell. The ¢
covered with almost cubical shape and secrete pepsinogen and rennin zymogen, while the parietal
cells are round or oval shaped cells and they secrete the hydrochloric acid to activate the Zymogen
to produce rennin and pepsin. Pepsin is the first in a series of enzymes that digest proteins. Pepsin
binds with protein chains and breaks it up into small pieces. Pepsin cleaves proteins preferentially
at carboxylic groups of aromatic amino acids such as phenylalanine and tyrosine but does not cleave
at bonds containing amino acids like valine or alanine. Pepsin mainly cleaves C-terminal to F, L and
E and it does not cleave at V, Aor G terminals. Structurally, the active site is located in a deep cleft

within the molecyle. Optimal activity of pepsin is at PH of 1.8 to 3.5, depending on the isoform. They
ctivated at pH 7 to 8.

ivated at about pH 5 and irreversibly ina
the stomach either by the process of

Placed in acidified water for autolysis at 37°C for 2 hO.UYS-
st of both pepsin and peptone. It is then filtered and sodium
d till it is half Saturated. At this point only the pepsin seperales
ution. The Precipitates are collected and subjected to difil)’S‘s
amount of pepsin if any in the aqueous solution is precipitated
© Pepsin is collected and dried at low temperature.

. aint
hey are odourless or with very f

yer. The inner surface
ent on them. The pith
Cs opening at the bage,
enteral cells are majorly

after autolysis consj
re added to the liqui
Temains in the gq)
salts, Remaining
leohol ipto it. Th
ription: Pepsin occ
Ucent grajng

salt (NaCyy ¢

Or ammoniym salts a
Out and the Peptone
for the S€paration of
by the addition of a

Generg) desc

our, trang]
Physiologicy)
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€ . : . * C[)Sin . aaared g . a4 O0urces
11 is used in the deficiency of gasyi can be A temper, 5473
yse: 1t cy of gastric secref - Sored fo ’lu.m.,c of 70°C and
h 10N, PL‘ “<oveary and an he
/ at _)h C I

PSIn is 4lgg
Olher )
ther Protein-c

TRYPSIN

Biological Source; Trypsin is a proteolytic ¢
. nzy
Family: Bowdae )
Jtis on€ of the three principal digestive proteinases whic}
in break the di : vhich along wi
and Chymotryps . dietary protein molecules t . "g. with other proteinases like peps;
Trypsin cleaves proteins at the carboxyl side like “C o their amino acids and deplid s like pepsin
gt & . -terminals” of \.‘ de component
e Trypsin 18 an endopeptidas - als™ of the basic amino acids lysi ‘
arginin ryp pPep e which cleavage occurs within the pol;;:"m')ddum yeime and
eptide chain and not

nal amino acids located at :

the termune ;i . th'e-elllds of polypeptides. The aspartate resid )

is responsible Tor attracting and stabilizing positively charged lysine and/ sidue located in trypsin
) and/or arginine.

Production:
mansported O the smal

As trypsin s an autoca
Another enzyme (enterokinase) is also req

rypsinogen tO trypsin.

Process of digestion by trypsin gets started in stomach
where the environment 18 slightly alkaline. Trypsin has maximam enzymatic activity at pH 8.

Chemical Composition: It has a similar structure as that of other pancrca'lic pr.olcinus‘euiikc

chymotrypsin and also has the similar mechanisms of action. They differ only in their Spcrcﬂ‘ldug.

de bonds in protein molecules that have carngyl groups donated DY

sin are active against the carboxyl group

Trypsin is active against peptl
amino acids like the arginine and lysine while chymotryP { Jeucine. Trypsin i« considered the
: . jonine an ' o : :
denoted by tyrosine, phenylalaning tryptophan, meth]ttack o restricted pumber of chemical b‘und.s.
to 1ts 4 ¢ cleavage of proteins n

exceptional of all other proteolytiC
a reagent for t

ins; in the preparation of che

yarious prote "
=S¢ and used in the 1y
d YOTLo

ONlainine foods

of

r ;1||.l|_\\|\

X l lll(.r(. l\. 1}“\ ’(”““
A)

Trypsin 1S produced by pancreas in the form of trypsinogen. Trypsin i
] intestine, where the : . ypsinogen. Trypsin is then
g proteins are cleaved into polypeptides and amino acids.

talytic enzyme, 1t by itself catalyses the conversion of trypsinogen to trypsin.
uired in small amount to catalyze the initial reaction of

and 1S continued to the small intestine

- nd SOC) 1o P[’(‘:Venl

;?Pfjﬂ is widely employed as ;
ich aminoacid . 1o be determinc¢: 2° a
. sequence 18 1d [emperatures (between & {1 3. When the
torage: Trypsin should pe stored at very €0 storage Of rypsin ® e
:l}l;o_]ySis (self-cleavage). Autolysis may also be prevente vl
: ) . petrt 41
1s adjusted back to pH 8 activity returms: cuspend © adherent loT ”;/p ital in @
USES' In . P 11 €- and oats. 1T
Uses: In a tissue culture lab, t sin 15 est coMm ¢
Sl;rmg the process of hartvesting cei}lls. It is also Us© to thhﬂervgrass (hey 4!
WS diet, without it they would Ot e able 10 digest
: 7 "'iﬂe
YEAST - accaro™ (;‘lr‘lll:::.n
Bi T = " fungal Croorgﬂnf g mondct
lolog; : cellular Hans¢
Mo, Bical Source: It consists of une S. carlsbe gensts

Yen
along with some other SPEC1®® 1
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Family: Saccharomycetaceae |
Preparation: Several species are been used in the industries for (he productior ‘\5
ommon is the Saccaromyces cerevisiae. Yeast is grown in ‘WCCI“”i“:'”;-l(l)! casy Whi
stlilfllwlc ns of nitrog i U niu - -\“pcr“(,I] Congjy: b:}
equipments are properly sterlized to prevent any contamination due (o microorgap; ‘l 0Sphye \
The yeast is added to the liquor at 20 to 25°C and fermented for 11 hours, T y:':\': or h"“'t'ri;:
ast g i

from the surface, washed with water and the remaining liquor is passed through sieve S L‘i""“c
' . , ) . . N C\,’c 0 ol

s done and the yeast is allowed to settle, which later on is removed through filter e ral Washiy

The moisture content of yeast 1s maintained at 75 % and it is filled in containers and gy -
> AN Stored g

Ow

the most ¢
proportions of nitrogenous nutrients like ammonium  sulphate

> nd drigg

temperature.
Description:
Colour: Whitish powder or colorless

Odour: Characteristic (resembling beer)
Size: Unicellular microorganism measuring less than 4-6-8 p in diameter.

Shape: Round or ovoid
Chemical constituents: 60-85% of moisture, nitrogenous compounds, glycogen, fat, vitamins &

ash. The enzymes invertase, zymase, diastase and maltase are present in yeast. Vitamins reported g
thiamine, nicotinic acid, riboflavin, biotin, pantothenic acid.

Uses: It is used in the manufacture of alcohol, beer, various wines & in the bread industry
raise dough, as source of vitamin and the dead cells of yeast are used in making compressed tablets

of yeast.

Biological Source: It is a protein derivative obtained by partial hydrolysis of aqueous extract
of collagenous tissue like skin tendons, ligaments & bones of various domestic animals like Bos taurus
Linn, or Ovis aries Linn.

Family: Bovidae

genelr’:]e[;?;:;(;nfzo;r?tough the process of preparation of gelatin varies in many of the industrics, the

“liming” by placin l:»1eprepflra.ulon is as follows. The' raw materials first subjected to the process of

dcolbeai unwmgmd nr]l;z[ie::lis ;)i sklhn and tendon in a dilute milk of lime. The process of iming

in the connective tissue. The skinls ee:ce fleshy matters, chondro proteins and saponified fat preset!
» €fc, are then washed with water.

If the raw materi i - '
aterial used is bone, then it is first grounded and then defatted with any organe

solvents like benzene i i
ene in an i ial i . "
shens i e tron cylinder. The defatted material is then treated with mineral acid like

The treateq -
material (ski : '
perforated fajse bottoms(rlr(;,: ;-Tn.d i .bone) is then heated in an open pan or under pressurc 1n
concentration of 45.50 ¢y, uid obtained is then evaporated under pressure to get a gelatin
concentrated fluid s then spreaded on glass tray to form a jelly. The

je")’ is remo
ved and Pass
ed thro wi i m
ugh wire netting and then dried at various temperatures for a mont
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gﬁ, rate of 10°C each time from 30°C
10 60°C
- Ble

incrﬁflSing  with 1
s ; obtain gelatin with lighter colour.
e L ons
Shape: AS thin sheets oOr as powder

Colour: Yellow to amber
odour: Odourless

Taste: Tasteless

Nature: Hard and brittle

Solubility* Swells in cold water and gets dissolved on heati
soluble 11 alcohol, ether, etc. It forms glutin—peptonedt:

hydfOCthri
Constituen

Chemical tests:
It evolves ammomna when heated with sodalime, indicating the presence of 18 % of
S 0 0

u
——, ral Sources 475
ith «
v sulphyy dloxide
Ade s algo

g, also i
g soluble in acetic acid glycerin

. d .
¢ acid. ydrochloride on boiling with dilute

ts: The main constituent present in gelatin is glutin

]
nitrogen.

. It gives a
turns to brick red color.
Gelatin when treated with trinitrophenol gives yellow precipitate.

. Solution of tannic acid when mixed with gelatin solution gives white precipitate.
. Gelatin when boiled with lead acetate and caustic potash should not produce any black
color. It indicates the absence of sulphur, 2 constituent of albumin.

« Gelatin should be free from chondrin and its absence can be ensure

white precipitate with mercuric nitrate (Millons reagent) which on warming

d by the following

emicals like: lead acetate,

test:
— Gelatin solution should not produ

ce any precipitate with ch

ro encapsulation

ferric chloride, copper s, for mie
H 3 . S € S, 0
f 6 [ fndimnly URCChn mantiReeh of bard & So'ﬂ CapfSllilaecteriOlogical culture media, a8 4
0 §mgs, as a vehicle in some injections, in the Pfcpf}ra“"“ °
glycerin suppos1torics, preperation p
hs of calves: It1s
" ! om the stomac
. Blological Source: Casein is 2 proteolytic enzym btamed[ f:ed yoluminous globules- :hT;i
[racted fl‘()m the rot : f th milk in the mllk, Caselﬂ 1S StI'l'lC Accordln V‘lrious pCClC.s
caosb.ules are mainll; rez;nosn(s)ibleefor tl;e white colour f the milk. fraction
tin : ies. ..o casein 118
Amount within the total proteins of the milK varl i protei € P”'}le.ml - operty Of all
icasei“ content of milk represents about 80% ol pn The ¢! tung 'Sh-mg‘hr;t caseins ar
Pha(s] . . ond kappa et o factor 13 - sphate
“eing i ze.md alpha(s2)-caseins, 8 -c35¢" A amon COMPY L residuct These PP
eir low solubility at PH 4.6. The ((:S) esteriﬁed to ¢

roteins, most Wlth phospha[e grOllP
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