Investigating Enzyme Activity

o(cam.'rg Cuteome

e 5.1.5-Investigate and describe the effect of changes in temperature and pH on enzyme activity with
reference to optimum temperature and denaturation

Scsen{i(‘.‘c imlcskijal:ion. - Review

When CanJUc\‘.inJ a biologica( inves (;isa(.ion. , we SeeK fo answer o Research Question (RQ) which '|7p|'ca|!y is ftamed as:

How coes fhe jmgww (IV) ;'mpact /offect he Dependent Vaciable (DV) in Stody Species 7

L* voriable being measured Lé 1he organism being sfudied

inclodes unit of measure

L9 Variable beinj manipulakd

includes control grovp and fest grovps written as species name and (Cammn.)

¢x RQ: How Odoes the concentrakion of saltwater (07-, 1%,2%, 3%, 3.5 '/.) affect the growth of

v RQ specific and dedailed
Allivm ﬁberosum(awl;c chives) QS measuced Ly chm:je in heiﬁh{, (cm) over Y weeks?

V' Clear what is being inves(-.u‘aa-}eé

% In oddifion 4o the IV wnd DV,(Condrol Vaciables need +o be considered

L‘) Variables other than IV that can impact DV and fhos need fo be accounted for

ex ConjrolS: Wwhat else can impect pleat 3rau4h? vV Tempecatore v soil composilion and volume V light availability } all need fo be kzpt constant

v amount of wader pmw‘ded v hvmid.'-ly Ycondi fion of plnn(: to ensure w\l)/ IV impacts DV

MeaSun'r\q rabes ofchemical reactions

’ reactant (s) Enzyme > Frodud'fs) N

measure how much reoctant s bting consumed Iarser change measvre how much produc.t is bﬂ‘nj made

over a given time Pcn’ad Aceactant = final — initial = over a given Lime PCH'OA Aguduc’t = final - initial
time Lime foster rate time Lime

measorement 0,06,‘005 for reoctants :

G

measvurement op tions for praducl: S

Lécoun-hna bubble formation (i€ proJud: is 305)
" how many bubbles formed over time used as rate
initial mass S waber Jisplncemenl: (i¢ PmJud: is 3°s)

%o chonde, in mass of reaclant Gif its o Solid)
final mass - initial mass x 100

s how 7.,,'5!])4 mass changca vsed os rate

o colovr chanae, usi@ food tests:
0s reactant is converted o product the reocdion
with o reagent will produce  difPerent colour

L. how 1w‘dly Colour chanse vsed oS rate

Qafo collection

In ocder 1o minimize random error and increase
precision , more teials are conducted. (& minimom)
S more data collecled per Cxptrith( grovps
reduces impact of Pal:enh'al ouvtliers
ex: dalaset |: dajaset 2:
(8,q,$) &= 57 (s,q,9,7, 89) = 6.8

ovtlier reduced mean alot ovtlier reduced mean less

¥ In Biolagy, Standard deviation (St D) often used o assess variabilidy

" how much weler displaced over Lime used as rate
\-> chansc In pressvre in Sealed condeiner (|(' ProJud" s 3as):
fressore. con be measuced directly or
A pressure  can  cavse o liguid {o move (TP o JP)
and how 1""‘—”) 't moves can be vsed as rafe

ato presentation
DV will be a continvous measure
IV will be whot we are -lesl,‘nj (i,e. hmpfm}umJ PH)

continuous vs continuous = scatter plot

ercor bars from St Dev

>
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Investigating Catalase Action

Ca{alase, IS an enzyme hat aafalyzes the breakdown of ‘\ydrogm pcroxir)e into water and oxygen gas

catalase
Z HZOZ ) 7 ZHan) + OZ )]

background: catalase is present in most cells as its role is fo protect them {rom oxidative damage. which can
Can cause foxic Lypcac)uds , like HoOr 4o be formed and can harm cells

ké a rea:)y Sovrce o'F codalase is in Poial:ocs

reseacch question - How Ooes f” (3, 5, 7,9, ") or temperatore (ZO, 30, 4p,50°C) impact cafalase activily jn potatoes
as measvred ly wader c)isPIaumen!: {com oxygen peoduction over time 7

expeci mental setup:

oi vpside down gradvated cylinder
&M\é 2 contains Substrate (H.,_O,_) vsed Jo mca;m water disfolacemenf
controls flow from resevoir DV= A waler volume (mLs")
time
robber stogpe e
Seals environment \% 1

eleckonic water badh conical flask

redoct stond + clamp

7 flexible obe

11—
holds th'nder in Plnce

condrols temperatore reaction vesse|

S temp is IV this
is vsed 1o ron experiment
at different temps

> if pH is IV this is vsed

to keep constant set temp

N O, bubbles

product fom reaction

" [@o.0x]
\4

\ \water
'DH boffec solotion

to cubes excludes air during O, collection
source of catalase conrols P H
S if pH is IV +this iS vsed 1o run expeiment af diPPerent pH

S b temp is IV this is vsed to keep constant set pH

Methoo :
Pact A: setup

I- measure /0mL of pH F boffer solution vsing gradvated cylinder and pour into Flask

2- cut o potaﬂo into several cqual cubes Using scalpel/knife (size is vp to you, ex: S5mm?)

3- Place 5 potato cubes into the flask

q- place cobber stogper snugly on Flask

5- measvre Sml of H,0, vsing srad-lahd cylinder and pour into resevoir *engure slopcock is closed

b - F’atc flask into waler bath set ot 30°C  *wait for {cmpera'}un fo reach 1his

T- {ill conloiner with water and place jmduahd ¢ylinder as shown in selup above us;'nj redort stand and Clamps
% - connect flask to cylinder vsing glass fubes and a robber hose as shown above

Pact B: data collection

|- record the water level on the Jraduakd cyliader - his is ‘initial volume.'
2- stact a timer (s)
3- open shopcock to allow H,0, to enter flask  ¥should see bobbles
Y- afler a set peiod of time (length vp to you , ex: 1805 ) , record the water level

on the gradvated cylinder - this is ' final volome.'
5- rcpeal: steps -4 several moce times and calculate  mean change in volume / {ime (mLs")
6- repeat Porls A4 B but aller the IV —> for pH, use o 0iffereat pH bo £fer

- for temperature | set water bath 1o another femperature



Assessment J asks

AH:/ fhe ,'nws{;aq{;ian, mm‘ohk the -ﬁ;{[ouinj: ¥ recommended program s X % € xeel
@ Wrile fhe data you collected info a data table. Dafa {fables dypically fake fhis format :
Table |: wdie caplion here.

v DV (£ unc:rimhiy)

’ Tria] | | Trial 2 |TTial3 |T?.'«H | Trial 5

N
B ..

@ Calevlate {he mean ond slandard deviation foc your  groups and prseat as a proussed data fable [ike below :

T;ble 2-' wrife ca,}im here.

v | mean DV (wit) | St-Dev |

| |
B..

@ Grapk )lauf dada fom your Pmcessed data fable vsing o scatter plot. |t may look Somdhn'llj like #his:

Graph. [: wife caplion here.

erroc bars o caleuleted
} ‘Ffdm &+. dev

mean DV (un 1)
—e—

@ Analyze yoor dada. Whed patlerns do you see. Any overal teend ? Any ovtliers ?

@ Discoss skeagths and wxakaesses / limitalions for youe investigation. How could it have been improved ?



