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-mwmust be gmwin W Oork,

-Science Jouynal wiust tmwelude notes,

vaw datd ongoing 1deas and risk

assessmentis when app\'\ cable.

Fepovi wmust jnclude:

~gquestionming and prediciing

o what Is 4he guesTiolh You ave 1rying +o

answey7 What do you prvedict wil happen?
N P\O\V\V\\V\q awn d col/\c\uol]mq
°o ¢ x pldln method for Jnvestigqation
> Wwhat variables ave pyesent? \ndependent
B vaviables Jdependent varidbles.
> 9s 11+ a faly test?
-equipment and waterials
° equipment and wmateyials Used.
> possible visks + how they weve (ontro)led®

-pyocessing /analysing dota gnd 1 foywatior

" present weasuvemewts and obseyvations
° analyse vesulds: what patieyns occur? What

conclusions can e dvaown?

evalvuating:.

o Wow cawn 4his YnwVeStigdation be improved?

> Wow ean findings

Welp otWherks? how arvre
+ihey yelevant? -
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— it he screndific method: ) eeeempmm—y TV scieniific method gs—
the scientific method is o process 4hat is used|
to explove obserVaiions dind ansWeY qguestions. | |s-mps covﬁ'\\/\uea:!
Bud, not all sclentists have to follow s method.| \
° Almwost all screntific MmVestigations follow -+ | ’l’ i
ThWis process. T+ s de fined as g method Of rese- @ Ewer'lmev\*
aveh Tn Which a problem s Vdentified, velevant > N ext -an experiment 1s designed and performed
data s gatheved g hypothesis |s formed gnd The expeviment must have an Independent
thewn fes+ted. | |t “depepdent varioble An expeyiment

should be yepeated once ov twice o ensuve
the dota IS yeljable.
1

v
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S teps 40 dAWe Scirentific V\/\o-Hnod,

&) Purpose | Quesdion
° Al sclence begins with o person wondering

] Why a naiural phenomenoh occurs the-mway o« The f1440h step s ¥0 vecord obsevVaiions
thad 1+ dpes. The £1vsy sdep 1s Yo gsk a and analyse *he me aning of the o atd. o fren,

question. | B d ata s pyesented Jw a table ov graph. IFf
1 the vesults of +he e xperiment-are not
v What is predicted by the hupothesis +hen The

f .
2. Reseaych theovy 1s dispvoven.
|

° The nexd step ys+o do background r esearch.
A 9good 1ded s 4o wyite down Yo uresources v
SO thot you can si1te youy vefeyencer Yumel | _.@ Copv gashs 10
move +that scientisds know about their
subyect +4he easier +hat 1t Is+oe comdupt
the expevimend.

@D ata | Analysis

o the £inal step Vs Y0 aclept ov veyeck your
hWyypotwnesis. Theve 1's o ¥ight ov WVOWN G  qutcpme
To an expeyiment, so either vesylt 15 fine.
Avothey part +o Yhys step ‘s also cowwmwu-

1
v _ _ | W) cOting MOUy Kesults! ] :

3 \-\uioo-}\/\esn .
o The thivd step Is 4o vronose a_hypothesis. Thisls ; !S oMy (es GCCBA.J 4

ow educated quess wn+’vem as a st a4 emeint, that i e hApsc [/ wwwW. sciencebuddies.ovgsciewnce -falv-
15 Used +0 predict +the Qutcome Of awn expeyl- | puwoyects [sciewnce-falr/ steps- of - 4he -sc)ent]fic -methodl

Mment. Wsually g hypothesis Is writien \n termsoff ° Widps: [/ www.thpuohtco. romls+eps—01= +Hhe -
Cause and of fect. , sc\QV\'h{\(,-W\Q-H/\od P2-6b0604S
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4 | chosen guestion, how doesﬁempevmuve e ffect

enzuywie geiivitu? G e
Chewisdy /subsivaw
°cdoes adding salt 4o watey have any CF-FQ(;\' on Mow o lexvpeyiment jdeas: \/\/ \/e-——— active
fast 1t evapordtes? | °pepsin and egg whites \/\/\/ e
o WALl cwilling an owidon Before cUitipng 1t prevent us Ds+tavrch and sallvya . BV\Z%W‘B/
From cyvying? ° Yennin and wilk
*wWhat type 0f plastic Wrdp prevent evapoygtion the | |°o papain and gelatine Lu.ua.-g..mul -
best? B o-potato yuice, WCI, NaOH

> do white candles buyn at a different rate +han
colouved cgndles~

c\/\OseV\\éxQeY'\meV\’ti staych and enzywe sqglivary
> does the \evel of Vitdwin C 1 an orange change overtime? amylase.
> dpes fhe sihape 0§ o jcecube effect wow g ulckly This 1wvolves saliva awnd stavch, withh +he enzyYy me
the jce cube mmelts? C | Salivayy awuvlase being pyesent 1n the sdliva.
o does stovrage temperature éf{%ecf Yo Juilce's pH? In twWis eypeviment, lamaogoing o use djlute

> how does swugal cohcerntvation vavry jn different,

Lodwve solution 40 +est the presevice oF stavih,
brands o$ apple tuice’

| i ,
" atevidls n e d: Q /LQ
bidlogy 555_,nga\¢ev (x3) \} 0 __(0"&5
° do VV\O“-‘»\V\Q‘\\C $1elds affeck plant growth? o Test tubes (x3) R Q ({O
s does™’s allnity level of watey af{-‘oci— plant grow th? o cornstaveh (tbec) smc 0 awig) ase Q—
> wWhat types of food gyow mould gujckest? °2°[w. iodine soluidion mqmse
o does ouy nose have guytlhing Yo do With 3 asiez o onzywe salivavy awmyldse F
o does +Wwe heavivate pfan aniwal decrease Whewn op alaite fun faci!
being petdiod? Does ours” o d\evyWowmetev ! Enzywme produciion
odogs *empeva’rure effect ewzYme activity? decveases wWith age!

o T WWwad conditons does would gyow fdastest ?

> WowW does tWe tvype 0f fey Hlisey effect the ° Atm, WypotWesis, mayeylals method
QYo Wth of a plany? B ° P e suUWs’

o Wow wuch ewneyqy s stoyed in different +foods?

o does +thwe pniensy of L1ght affect plawnt arow‘r\n”
how aboutr sounds and Music?

1 Lomyponewnts do vyepors

> Discussyon

- ceCownclusion
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What s an enzyme?)

Laciose tnwio swalley bits 4Wwat ouy body cawn digest.

Enzywes are proteins that ave produced by any |

Witw tWwe ewzywe Loactoase, Lactose camn be lvyokew

Ving oyganism. Enzuwmes act as catalysye which |

Wiedwn they speed up chewical reactrions. A |

dowwn a 10% quickey than wWoaiting fov 1+ 4o hapyen

naturally. Some ypeople doW+ pyoduce enougla Laclase

me anwing thwat tativg food, ov dyinking 119 ulds

chemical vYeacsion ts a pyocess that convevs one oV

moYe substances o another +ype 0f substdnce.
These catolysts cah speed this up, Withour being

e, itk ‘caniwialee:dew vevy j\leyyescll
twese people " dctose \wtolerant” ———

alreyed fhemselves."Enzymes can £ acilitate the

sameg chewlical vedction over oawnd aqaihn”

e e w———

Duv digesiive sysiem uses|

]

Enzymes are made up 0f dwmino acids, 1n the form of

| 5 ER ® [ |
o_ehagwn. Eachh enzyme has 0 uwigue sequence of ILipase —7 v prds (-faﬂ At e =
0 WAV 0 gcids, and twe sequence 15 determpned \og o PSW\U;\O‘SQ‘*S*MC\" - i i—
gewve v thwe cell’s wnucleus. [ e | T

) u l Medium. 2020. Lactose Intolerance: It’S All
“ \ Ii About Lactase. [online] Available at: L

: j ‘ - <I'!ttps://medifxm.com/@Nutrisphere/lactos l

E "\ VV\_?;_ e _Y u .(‘_\_- uY EJ + fuwn Cdiown et R | E nZymes d agnt WOy k a \0 he! R | e-intolerance-its-all-about-lactase- -

Enzymes Wave o syecial area that 15 B

!f55f25385020> [Ac_cesset_i 29 April 2020].

—— —— =y

Someqimes, enzymes vequive the help

Proguct

0f cofactovs and co-ewnzymes. Cofacfors ave +ypically

ShWaped 1w a ceydaiyn way called twe | !
. . - r ﬁ;_! [+

medal tops (ie.-tvon) ovnd (0enzymes are organic

active sV fe. Substvates can bind tn the A .

active sitre, and all enwzywie's ac+ive arvrea s

Mole cules (te.Vitamins). They could be 4ound

specifically shaped $ov +he subs+r ofe. Usually

pext +0 tWe subsiyoate, 0¥ oW +We achive site. They

_twe substrate 1s Weld 1n place by weak bonds, and Welp ewnzuywmes builld up or break dowwn subsivates
+wewn an “iwnwduced f1t” WhWappens, wheve +we Yo Pyodycts. Cofactors serve the same purpose S
evyzyme cawn altey |¥s shape So +hat the substraie coenzywmes, and e only difference is fhat coenzyme
can_ fir pevfectly Frowm dheye dhe enzume can L ave ovganic subsiances (contain carbon) awnd cofactors
build oy break down twe subsdvate. Tho vesulting avg \wovgdnic substances. Clacks carbon- hudrogen bondg
itewm s called a pyoduct.

A,

Y

Wwy do we weed epnzumes?

xample fyowm veal \_'\{-‘___el!'Lac’sase*Lac*ose |

Without ewnzywes, +we chwewical veactions \w our

\}

e

Lactose is a disacchavide which means twat (v |

cony ains 2 sugay molecules pound —}age%—\nu"’@:l |

body wWouldns Wapypen fas¥ eviougwh, and enzymes

ave twmyoytant because theu Welp cells cowmmuhicate

5 s b i v
Ihwe enzywe Lactase (enzymes usually end jn "aSe,

while SUWgays usually end yn “0se”) cawn reak down

0o b

With edchothey, and they Welp cedl gyowth awnd

veep Wde avnd dgath of cells under cowntvol.

PO
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R nzZywme Savayy awy\ase

Awmylase acts das a  catalyst fov digesiiopn, and 1+

breoks dowwn \arge s¥avelh molecules (nio swalley

sugay wmolecules. Amylase (s released 1v the moulh

aowd 1+ s fouwd W ouy sdlivag. As awiyladse =

Wil xes With food, amylase begins 40 work- Bu,

stavrch Is ohly put%'\q\\q byolken doun aoas the
remainer o4 the digestion occurs In the swmall

Threstine. Stavches and sugar ave broken

doww 1n40 mal4ose, and then 4hey ave (0nveyte

40 glucose whith s used for energy. Amylase

s 4 digestive enzyme tlhat helps our body

byeak down cavbohydrates. Both +he s alivary

d\aw ds and 4he pawncreas produce awmylase.

m—m
starch]

Starch s 0 carbohydrale +hat 1s present jn a 104 o f

foods, and 1+ s Very wportanl fov the human

body starch can be found 1w bread, potaioes,

pastd and bedns. starch is stored 1n plants

and is used as aw energYy sodrce. S+arclh Is

kept n the organelle chlovop [asts gund amy-

l0plasts. S+arch 1s made Up of 2 specific glucose

bo\umerf tweu ave owuylopectin and amyloce.

L\ke stated before, sugar norwally ends 1n “ose;

ownd enzumes pnoyrmally-end jn “9se” Amylase

s tWhe epnzywme 4hat breaks down owylose,

-X}ouv\d-‘\w starch. Awmwyopectin mwakes up T70-307%
of o staych gyanule. Amaylose oand awylopectin

are fovrmed n a coil, and Yhe colls can be digesied

by Wumans 4o glucose, WwwWith OV pe used as

enevrgy.In our small Tniestine, s¥arch ewcounters

digesiive enzymes, whith byeak |t down into

fda%e: 1704 date
?Vo\ei__of enzZYWes + the Yy pes on—
| Loles o0f enzuynies 1W ouy Me_sj_l_u Syste ml =
TCwewncal digestion Wwould not 4ake place without
the help of digestive enzymes. Digesdive epzymesave|
reledsed,ov secyeted, by +he pvgans 0f the digestive |
SUstem. Thecop enzymes twelyde prdnases ihat
digest prpdelns, and nuclegses that digest hucleic
acyds” Some exawmples gf digestive enzymes are:
= ®amylase’, pyeaks doww starch 1nt0 sugar. Amylase
cawn be -il’ox_md TN duy sdliva.
*pepsin; breaks dowwn protelns 1nio amino acids.
Pepsin cawn be Lound 11 oul stomach.
O-FV'\Jps'w\', alse Wely break doww proteinis. Tyypsin cawn
be found in the pauncreas.
® Pancreatic |ipase can also be fouhd 1nthe pancreaqs,
onwd vt s ujed 0 hyre gk dowwn fats.
1811e salts are bile acids that help byeak down fakb)
avnwd  bile gcids ave produced "W the )ivep. Whewn
wWe eaf food, bile s veleased ‘wdo 4he lntestineg
Wwere 1f breaks down $at”
In tWis ymage, the avyows point
OUY Wweve e bile Qs siove d,
ovnd Wheve bile t¢c In velation
to ouY gallbladder. Bile s
..:'L,J,";'f’f;.",di't""& made 1n our [ivey, awnd 14 Is a
e o darl ‘gyeen oy wyellpwish-browm
|}l 2020, Enzymes In The Digestive System. [image] I}\u'\d Secrebted 40 dj ges t fat.
i Available at: <https://www.ck12.org/c/life- | ) .
vt vedp. | Ee S WLDL QR0 NZ Y 0l T4 Auts o
system-ms-ls/> [Accessed 29 April 2020]. as gwn ewulsitiey; yysyead ot |
- a  Catalysy, !
*Enzywes dowit get used up after thely Job. i
o Mawny dyUgs aye 1whibitoyrs 4o ehzywmwes. (Mneludivg |
S\nake venowd. =
{ 99.8

QAU CD SR molecules.
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| dote: b5
sfsneeew b 10100 vaphy Loy ves eoychese se——y 0\nsTorMing e xpeyiments mm—
'f'.B'\b\'\_oq_vqpv\g foy yeseavrch;! | Byajnstoymng 1deas 10 make my e xperiment
@’ Sts+tevs, Amoeba 2016, Enzygwmes (Updated). Cvideol | bettey,

Available a¥: <Wi¥ps.// NN youtube com [ WNatchZv
q0VTKRNB£(07C Accessed 27 April 20207,

Xpeyjment 1deas.|

2] = s+udy. com. 2020-Coniined Available ad: < https:y/ c awylase 1n foothpaste
S-’r\,\dg.com'/academgl} lesson/ iInlhat-are - enz ymes- | > gwmylase n laundry detergent
de{‘-'\vx'\‘rmh—lessom-q;u'\z—b\‘rvthP\ccessed 27 Apri) ° gmylase n jWheot $louy
202017. s awylase 1wy y)ce

=) - CklZ ,2020ConNiwved AVaildblg gf: < ck12.0vg/
¢/ 11fe-science [digestIvVe-sysiem -egpzymes/

c Jesson|Enzymes-1v-the-diges4ive - system- wlommase In Yaundry deteyg-

o gwylase 1w oatrmlk.

S Ms-16)> euY. Aim: +0 deteyming the optimumw councerntrati-
_ o of awyluse +hat best eliminates stavch
h()ﬂ;ev SOuUyces accessed:! " sidivs ‘\n mwatey(als.
> noarSbiopl. edubuzz.ovglunit-24 - cell-blology /s |
-pvn+e'ms~ev\z\JW\€S?+wnp\=Z'/o2F systew %2 fapp eridls wnee
Yo £ remplates 7 2 Fprinty 284 ShowPrintPidlog =4 odiffevent yypes o4 laundry detergent

CAccessed 27 Rprill
o Nasudungawn, A, 2014, staveih |2 Apyil _viewed 27

° 3x different pleces 0f falric
o diluie Jodine solution

April 2020 <h¥tps://www.youtube. com|n atch 2v 2 ° s+tarch
2Dy 0.-3bWWNZRBS3. h o awulase?
> Starch.eu [ omlined Avoallable ot <stavch.eu/
Staveh/ 7 Viewed 27 Aynl 2020 ea 0 ¢ expeyimeni;|
o sgiewnce divect Cowliveld Avallabie ab < sclence oto £ind Outr the op¥imum conceyntration of
d'\\(ec*-COVM{/%—D‘P\LS]V\QUYO.SL'\QV!CQ/osvwg\as_e amylase +hat best Breoks down syarch stalns.
CAccessed 2% Apy'u\ 20207, . bJr\AGV\,'CDW\pan the efgfectiveness of the
J_i__o_p{\_mm soplubion of awmylase +o Some CUrvent
| /. W oasWing dederdents; yadiant, omo, cold powfer.
o > paxt 2= §inding Optimum ohceyntration o
g awmylase
- s pavt 2= compaying different laundyry
| . deyeygents.
L pa-to pa !
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det ey g ennts m——

Insome detevrgeints, pyotedses, lipases and
qnng\aseS

—

"The use 0f evzymes n detergent foymularo
Ns 13 MOW comwown  jin developed ountries,

calhh e found +o 1mprove +we deter- |

Wiflhh oveY hglé of all detevgewnts presently

gency.The detgygent 1s made ith amy lase fo
help brveakdown stavcihy stains.” Most of the

-

avoailable contaiving enzuywes. Twn spite of

solid awnd liguid deter gents that ave curyently

jhe fact that fThe detevgent tndusdry s the

maunufactuyed contain alkaline eppzymes. The

lavgest single mavrketr fov enzyYymes ot 25-3D%

]

odvantages of using alkagline enzy mes 1n the -

of total sales. {@proteins, stavchs and lipids can

defevgent fovwulation oye that +aey aid in
yewoving tough syains and the process 1s

We gound in many forms of dirt."Using detrev-
9 2bts v Wabey af Wigh fewmpevaruves awnd

envivonmentally fviendly sivwee they reduce

e

With (Vigoyous mixing, 15 s possible 40 yemovye

the use o0f toxic detergent jnagve d'teln’rs=

wost tupes of divt stoins but the costy of

N W6 n VOU_ Wash  youv clothes gt g ]ow_{-_emperaj'

hea¥ing +we wWaitev 1s Wigh and lengthy mixing

tuve, you veduce +he amount of energy

0V beating Wi\l shoyten the life of clothing
awvnd othey wiateyidls. The Use 0f RnzZYMES

Consumption. Most wmicrobial alkaline dwmwylases
ove used in detergent ingredients.

allows lowey demwpeyoatuves 4o be emplag&_@%’j

Wlle proteases aye the wost

The move cost effecfive ¢mwoice would be

used enzywe 1 deteygent, gwyl-

to choose detevgenys with enzymes ©

ase 1s not fay bewind: Amylase
rewmoves o Vayieby of (owimohn

Owce yeleased fyvow its gyawnuwatecd fovm,
e enzume must Wwith stand awnion)ec

tood stains contalning stavch.

dwnd won jonic deteygents and soaps. Al-

Pyrotedse OCts own straims 4+hat

thaugh ohe effeck of tncoporating

~contains proteins. The debpygents

tnzywes 15 Fhat lowey Washing +ewpeya-

En.wikipedia.org. n.d. Amylase.
[online] Available at:
<https://en.wikipedia.org/wiki/
Amylase> [Accessed 7 May

L containing protease furn proteins

+ures may be ewmployed wWith cownse guent

2020). ___linto P ep-—’r'\des. Tg»‘o'\c_u\ stailhns (wnclude | SON1IWNGS 1W eWhnevgy Cohsumy HOL/\, 1he ewnzy-
2 blood s¥ajns, grass gud soll staivs Lound wneav | mes wa ust yetalw activiry up 4o 60°c “I2)
the collay and cuffs. Amylase 1w detergent | n . ' | ) =3
degvades Staych +to shhovrt-chainv sugars. | Townce evnzywes Waoave domne twely Job, the
Tlgp‘ttal syaihs Tnclude sSaguces, _CJYO!_V\AH_C‘V’C' o b ro ¢ e dowwn 'p_a__ﬂ'\c\es caw e asi\y be
Ice-cyeaw. Lipases byeak down lipids (fats) | Waswed adawWay Wit Wwaywm waiey iwn the

and comwov stains nclude o1

Cellulases act om dust and wud s+ ains A

and " gye Gse. |

moacWwine Bl z
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"The building block for each enzy m re the

20 wnatuvrally oCCUryYing awino acids™ Many

Producilon + fovwm ulatlown e

—y-

Pyoduciion method comntinued
mdustyia)l enzywmwes ove pProduced, Ve gjing

| different areds wuse ehzymes, iincluding paper
processiag, food manufactuving wedical device

Withh a vial of eitwey dyled ov fro zan

Wi cyooyganiswms gye used is called o produck

steyilisation, and many Whouselhold cleawning

lon styoiw. The wmicgyoovganism Is kept ot o ptimal

Jtrems

ineluding diswwashing awd \laundry

pH, dempevatuye and nutvient conditione. d uvin
feoymoentotion. Aftey 4dWis +he next stage

lon moany substrate wiolecules (such as sofls and

detevgent. "s1Vce one enzyme wolecule ecan act

1s yecLoveYV. Duriing this ctep, t e enzy me

stoains) o swmall amouint of enzyme added +o

loundry detergent can provide o sigwnificant

sodution 1s sepavated from +he Wromass Then
Ihe gwzyme s concevyntvated thyouglh removal

~ lelsowing benefit 4o the consumer” >

of water dnd extyd Tmpurities. Finally, siand-

avdisation occurs which Tnvolves prepaiing

the $inal cleaning product. ;

*Awmwmylase oacceleyvates the bregkdowm ot Strorch.

S4avch 1s a lowng chalned carbolWyrdate

Eomvvxovx Loy mulah@

Granulates ave the Stawndaved formulatione for

(,oms'\s-}mg of glucose molecules bouwnd Hogether

4he detevgent 1wdustvy."They orve pyoduced

by Q\phq—llf#-g\gws'\de bonds. Vuvring w ﬂlglnJ
cevtain  awylases catalyse the wydyolisis of

WUsing o unjgue combination o0f high-sheay

gravulation gwnd voarious coating trechnologles

alpha- A %-glycoside bownds jn starch, Which breaks
starch down 1nto  soluble dextvinsg, Unlike starch,

This yesulis ' w on effeoviive ewncapsulation ot

dexFvins ave easily dissolved i water”

Fwe ewnzyme, Whiceh dIsolates 1+ fromr the

-

enViyonmenty until the wmiowient +the detevgent

|Pwndunﬂcm methods) prod uct is dissolved Twnto. +he Washing
Origwnally +he enzywes 1hat wWeye used in SO\\”'\OV“Hm Moayoridy of deteygewnts are

cveaided as liguid.

cleaning products come Prom glands that

Weve extyacted from ownjmoals. Rut now, einzYwmes.

wsd dalvnable So\ig‘j‘)g;gaﬂ

ove prod uced thyough fevmentoation of £

fungr ond baderia. Theve ave 3 steps tnvolue
d_inm enzywe production, feymentation (the |

Process wWheve a substawnce breagks down |

1nto O siwmpler Subst awnce) yocovery

Twe susiainability vepuie of dedevgehnis s

odegquadle because of tWe use 0f enzymes.

aind |

Mowy " cold wWwasw producis vely on ewnzymes
performahces at

to provide good cleaning

standavdisgtion. The fevmentoabion 1w wWhi ol =

low 4temp ey atures providing economical and

P-4

envivonwwewnital bepne fits.
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fov expeviment m—
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OSA RISK ASSESSMENT FORM

for all entries in (v)) O Models & Inventions and [ Scientific Inquiry
This must be included with your report, log book or entry. One form per entry.

NAME: . S enwna Hiltl ID:

schoo O uy Ladw of +he Sagcved He avt

Activity, Give a brief outline of what you are planning to do.

Cojlege

The purpose of this investigation is to determine the optimum concentration of amylase that best breaks
down starch and to compare different brands of laundry detergent for the hydrolysis of starch. Through
the comparison of laundry detergents, the most effective detergent at eliminating starch will be estab-
lished, and the ideal temperature for this reaction. The optimum concentration of amylase will be discov-
ered through heating starch and amylase to 37 degrees and then mixing them. The presence of starch
was detected using iodine, and a similar method was followed for finding the best laundry detergent, ex-
cept the reaction will be compared at two different temperatures (20°C and 40°C)

L

Are.there possible risks? Consider the following:

* Chemical risks: Are you using chemicals? If so, check with your teacher that any chemicals to be used are
on the approved list for schools. Check the safety requirements for their use, such as eye protection and
eyewash facilities, availability of running water, use of gloves, a well-ventilated area or fume cupboard.

* Thermal risks: Are you heating things? Could you be burnt? )

* Biological risks: Are you working with micro-organisms such as mould and bacteria?

* Sharps risks: Are you cutting things, and is there a risk of injury from sharp objects?

* Electrical risks: Are you using mains (240 volt) electricity? How will you make sure that this is safe? Could
you use a battery instead?

* Radiation risks: Does your entry use potentially harmful radiation such as UV or lasers?
e Other hazards.

Also, if you are using other people as subjects in an investigation you must get them to sign a note consenting
to be part of your experiment.

Type.of Risk, What is the risk? How will | manage/control the risk?

Chemical risks; Amylase: low toxicity. Liquid drop-{ Avoid inhalation of aerosol droplets

lets may cause allergy or asthma while handiing solutions and a well ven-
symptoms or breathing difficulties,| tilated area will be used to conduct the

if inhaled. Lung-irritant vapour of

a-amylase solution (1%, 5%
10%), starch solution (1%),
iodine solution (potassium
triiodide)

experiment. When placing drops of io-
iodine evolved from the concen- dine in the spotting tile, extra precau-
tions will be taken to protect skin from

coming in contact with iodine.

trated solution. Toxic. May cause
an allergic reaction on skin. Solu-
tion of iodine in potassium iodide
solution, containing mostly triio-
dide ions. Toxicity depends on the
concentrations of iodine and po-
tassium iodide. Starch has low tox-

icity, as has very low risks.

21fos
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Ty_pe'of Risk

What is the risk?

How will | manage/control the risk?

Thermal Risks.

Electric hotplate

Possibility of burns during
heating and even after hot-
plate is turned off because
the hotplate retains heat.
Electric cord may be damaged
by heat and cause electric
shock.

Inspect regularly for signs of damage to
cord, cord loose in plug, cord loose at entry
to hotplate, or any signs of corrosion or oth-
er damage. Test and tag at regular intervals.
I will ensure that the hotplate has a heat-
proof cord.

Sharps risks:

Glassware (250 mL beaker, 50
mL beaker & 10 mL measuring
cylinder, spotting tile, alcohol
thermometer)

Breakage of beaker, cuts from
chipped rims. Breakage of
thermometer, glass cylinder
may break; possibility of cuts
from broken glass. Tile can
break to form sharp frag-
ments, which may cause inju-

ry.

Sweep up broken glass with brush and dust-
pan; do not use fingers. Inspect and discard
any chipped or cracked beakers, no matter
how small the damage. Discard any cracked
or broken measuring cylinders. Do not heat
any liquid in a measuring cylinder, since not
designed for heating. Inspect and discard
any chipped or cracked tiles. Sweep up ce-
ramic fragments from a broken tile with
brush and dustpan; do not use fingers.

Electrical Risks:

Electric hotplate

Possibility of burns during
heating and even after hot-
plate is turned off because
the hotplate retains heat.
Electric cord may be damaged
by heat and cause electric
shock.

Inspect regularly for signs of damage to
cord, cord loose in plug, cord loose at entry
to hotplate, or any signs of corrosion or oth-
er damage. Test and tag at regular intervals.
| will ensure that the hotplate has a heat-
proof cord.

Other hazards:

Marker pen

Inhaling the contents may be
harmful, due to toxic volatile
solvents. May cause severe
irritation, if used on skin as a
cosmetic. An allergic reaction
is possible. Pen liquid may be
flammable.

Marker will be recapped tightly after use.

Extra precautions will be taken to ensure |
do not inhale the fumes. ! will consult the
safety data sheet from the manufacturer

before use.

Risk Assessment indicates that this activity can be safely carried out

RISK ASSESSMENT COMPLETED BY (student name(s)): S

enn a Hit

SIGNATURE(S):

TEACHER'S NAME:

Sieinna

AL

o By ticking this box, I/we state that my/our project adheres to the listed criteria for this Category.

Cavyoline Be ogkman

SIGNATURE:

owte: __[#/5 /2020
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The purpose of this investigation is to determine the optimum concentration of amylase that best breaks
down starch and to compare different brands of faundry detergent for the hydrolysis of starch. Through
the comparison of laundry detergents, the most effective detergent at eliminating starch will be estab-
lished, and the ideal temperature for this reaction. The optimum concentration of amylase will be discov-
ered through heating starch and amylase to 37 degrees and then mixing them. The presence of starch
was detected using iodine, and a similar method was followed for finding the best laundry detergent, ex-
cept the reaction will be compared at two different temperatures (20°C and 40°C)

Are there

ssible risks? C

Chemical risks: Are you using chemicals? If so, check with your teacher that any chemicals to be used are
on the approved list for schools. Check the safety requirements for their use, such as eye protection and
eyewash facilities, availability of running water, use of gloves, a well-ventilated area or fume cupboard.
Thermal risks: Are you heating things? Could you be burnt?

Biological risks: Are you working with micro-organisms such as mould and bacteria?

Sharps risks: Are you cutting things, and is there a risk of injury from sharp objects?

Electrical risks: Are you using mains (240 volt) electricity? How will you make sure that this is safe? Could
you use a battery instead?

Radiation risks: Does your entry use potentially harmful radiation such as UV or lasers?

Other hazards.

Also, if you are using other people as subjects in an investigation you must get them to sign a note consenting
to be part of your experiment.

T!Ee of Risk

H ill | mana ntrol the risk?

What is the ;isk?
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Chemical risks:

Laundry detergents (Almat,
Dynamo, Radiant), starch solu-
tion (1%), iodine solution
(potassium triiodide)

Laundry detergents may cause
allergic reactions, but have low
risks and very low toxicity. Lung-
irritant vapour of iodine evolved
from the concentratéd solution.
Toxic. May cause an allergic reac-
tion on skin. Solution of iodine in
potassium iodide solution, contain-
ing mostly triiodide ions. Toxicity
depends on the concentrations of
iodine and potassium iodide.
Starch has low toxicity, as has very
low risks.

Avoid inhalation of aerosol droplets
while handling solutions and a well ven-
tilated area will be used to conduct the
experiment. When placing drops of io-
dine in the spotting tile, extra precau-
tions will be taken to protect skin from
coming in contact with iodine.

e




Type of Risk

What is the risk?

How will | manage/control the risk?

Thermal Risks:

Electric hotplate

Possibility of burns during
heating and even after
hotplate is turned off because
the hotplate retains heat.
Electric cord may be damaged
by heat and cause electric
shock.

Inspect regularly for signs of damage to
cord, cord loose in plug, cord loose at entry
to hotplate, or any signs of corrosion or
other damage. Test and tag at regular
intervals. | will ensure that the hotplate has
a heatproof cord.

Sharps risks:

Glassware (250 mL beaker, 50
mL beaker & 10 mL measuring
cylinder, spotting tile, alcohol

Breakage of beaker, cuts from
chipped rims. Breakage of
thermometer, glass cylinder
may break; possibility of cuts
from broken glass. Tile can

Sweep up broken glass with brush and
dustpan; do not use fingers. Inspect and
discard any chipped or cracked beakers, no
matter how small the damage. Discard any
cracked or broken measuring cylinders. Do

thermometer)
break to form sharp not heat any liquid in a measuring cylinder,
fragments, which may cause |since not designed for heating. Inspect and
injury. discard any chipped or cracked tiles. Sweep
up ceramic fragments from a broken tile
with brush and dustpan; do not use fingers.
Electrical Risks: Possibility of burns during Inspect regularly for signs of damage to

Electric hotplate

heating and even after
hotplate is turned off because
the hotplate retains heat.
Electric cord may be damaged
by heat and cause electric
shock.

cord, cord loose in plug, cord loose at entry
to hotplate, or any signs of corrosion or
other damage. Test and tag at regular
intervals. | will ensure that the hotplate has
a heatproof cord.

Other hazards:

Marker pen

Inhaling the contents may be
harmful, due to toxic volatile
solvents. May cause severe
irritation, if used on skin as a
cosmetic. An allergic reaction
is possible. Pen liquid may be
flammable.

Marker will be recapped tightly after use.

Extra precautions will be taken to ensure |
do not inhale the fumes. | will consult the
safety data sheet from the manufacturer

before use.

Risk Assessment indicates that this activity can be safely carried out
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