Z adug

elep paisUiel PUB SLONBAISSYD AQ pouoddns pUB USISISUOD §1 1BUL (SILULE SUI Ol JSMSUR U SHIM
LOISN|oUNY)

DESILLILIL BB POLISLW JEILSWURNXS aU: YUM DIIRIDOSSE $YS1 PAINUSDT ;0 USBS MOy 8qriosag 1

iuawabeuey ¥siy

PESILIInL 81

15 B5HY) 0 YIES J0 10848 BU3 MO eqrI0sad z
DOULSLL 31U 461 10113 [0 SE0N0S 8L Aguapy B
SAATBINDTEU] B SI0LIT

201017 1N0A WEjdXa pUB UOKIES] SU) 10} JOIIE] Buinity ayqissod

2 Agrjuap) u0nDES. Byl dOIS AleMuaAg 0] 1Sixa pInosm soioe; Buanu e jey) peisalins 0512 wepms &y, o}t
281300 S1U Aym 1sabbng abueyn

10U DIP |9858A LONSES) DY) {C SSEW BU) SABD / IBYE 1B PEI0U PUE JUSWLSOXS Syt PauIouad IUSpMS v
CBUHL AP 3G U8 15npoad SU3 0 B0 [QUOIE UL MOY 100 B4

@ @

wonoBal ayy Bulmp 1000 1yl ssew w sabueys Aug Joyp junoooy
FJSUIBIUGD SU 10} pannba §1 des ne Uk Aym wigpdx3

‘uon2|dwcs PEYSRSS SBY UONDES) U 1BL: (S)IQFEDIPU: SUI Auapl
UONBIISULES) 10] PEsNDEs SUSIMIDUOD Buw AfJuap;

ss800:d LD BEILBLLE) aul wEidxS Oy uonenba ue Isf

§ SUDyE0 (500 0 PEMO|Z B0 18N SN LOMALEIRM By Ay werdxy
3 10ud pazyuals AlyBineioys 2qsnw smezedde ag A werdxy

PERICETETY

N NG I R =R

vonora) syl Hupng sebueyd SSew PICIS: 0] Bj0R BduNS B &S
WBWLAGKE U3 JO) SUONBAEEN0 BHIAA

Buitayies gjeQ pue SUOHeAISsGO

‘uonABA) Byl Ul PAA[oAU SDUBYD SSBEW AUy M1eINIED

‘ESEL AU PIODE) DUE SINPOID pUB [SLIRILCD BUr yBrom Af1E4no0rR DISR00 SBY LONDES! SU 18Uy
‘papasy SE iSiEM wiv des we 3y din doj

‘PBUDERE Ajuiy St desl ne 3w Suunsus pif 8yl 841395

aununo 1seed ey Suippe au01eq amesadwel a1eudo dde Ue YIRa: O] JEm BUl MONY

B3 3] pJOSEI DUB T SIUEIDRBI, PUE JSUBIU0D ay yblam Aja1einaoy

NGBy 1BOILO0 LB B 01 s2infing jo éldwes ayl ppe Apnfaian

Jeonuayd Suiziguels syl Duisn wswdimnbs anl vl

‘8
iz
2

5
a4
€
C

L

poUlay

Jauuews
areudodde ve ul Jo pasodsip pue
paipuRYy aQ Isnw sieusew [eodololg

|[BUBIEL BU} SEAU SSWEY
payey ON BLOIEW SBWILIE] 4

EjInelq
B WNp0S

'@‘ aonk g

Buigny sseiy

sguuew sieudosddew ur w

add 3qan
SN Jt SNOUOSIod 80 YD SIEIAIBUD 1addois sagany

sishjeuy |

[ o

SB(EDS D0

isead siamslg ¢

HSBY [EDINGD :

PajBIN058Y SYSiY palinbay snmeseddy

uonEIUaED] NSIY pue smereddy

SI0108 L HONUOD
[aeLEa lwapuadag

1B EHEA JuBpuadapY)
SIGELIBA [RIUaWLIAdXT

....... asnenaq usddey [pwm

(u0sS2al JPHUBLIS PlIEA B)

LopIF Ty

{abuzys siqeuea Juspuedap — uaddey (e siuy) T usy T {s|geUBA DpLSTdapUW — §
sisayiodAK alqeisal
VORISR Yism PIRIn0sse saburyd ssRW BINSESW 0] .
jcuswd 3anpoud 0 sJebins 1o uokIUBWIAL BU: 10} PLAINDS) SUOIOUCS UL &AI8SQ0 01 .
s1eBns (o UDIBSWIGL BUl AT 1OUBLIS BoNPOsd O .

{s)wiy

|OUOZ|E POOM [BE[12D OSIE St IOUBLSW WSISAS UBLIOY SUI 0] UCSIDT & §1 [DUBLISW "DIWNSUCD SI |CUBLIS SHLA
pEonposd 24 0812 ABw j0URdOIE DU [OUBUISL JO SIINPOIC 3015 Bt JBASMOY [IOURLE 1 SUBLUNY AQ pesn [ouBYE S0
Bl sjouEdiz J0 Aauen B paonpoad Sey souznie 9qi sonpoxd 01 siebns assyl BulEUoS P00} 0 950 SU SSUNUBD 0]
INCABSDLS UBWINY PUB §5800ud 1ML B L85G SRy (S10U001E) SiouEME 90np0id 01 5:eins UsWWOD 1o woYRlUsWIS; S
uonelwioju) punoibyseg

JOUBY)Y 1O UOIIBIUBULIB — JUBWILIadXT




Fermentation of glucose using yeast - Experiments - Practical Chemistry Pape 1ol 7
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experiments

Fermentation of glucose using yeast

Beer and wine are produced by fermenting glucose with yeast. Yeast contains enzymes thal catalyse
the breakdown of glucose to ethanol and carbon dioxide. In this experiment, a glucose solution 1s fefl
to ferment. Students then test for fermentation products.

Wead vur standard health & sadety puidance

Lesson organisation

This experiment takes time. The solution needs to ferment between lessons, especially it you are
distilling the final solution o produce ethanol.

Apparatus and chemicals
Liye protection
Lach pair of students requires:

Conical flagk (100 em?)

Boiling tube

Measuring cylinder (50 em?)
Access 1o a balance (1 dp)

Colton wool

Sticky labels

Warm water 3040 °C {see note 1)

Glucose (Low Hazard), 5 g

Yeast (as Tast acting as possible), 1 g
Limewater

Technical notes
Glucose (Low hazard) Refer to CLEAPSS Hazcard 40C

1 A source of warm waler is required. Larger conical flasks can be used, but this dilutes the carbon
dioxide concentration, and makes testing for carbon dioxide with limewater more difficult.

hllp://www.praclicaichcmish'y.m'g/prin%/cxpcrimenls/[‘c;'mclmilion-of—g]ucosc—using-ycasl... 10/26/2010
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HEALTH & SAFETY: Wear eye profection

Lesson 1

Page 2of 7

a Put 5 g of glucose in the conical flask and add 50 cm” of warm waler. Swirl the flask to dissolve the

glucose.

b Add 1 g of yeast (o the solution and loosely plug the top of the flask with cotton wool.

¢ Wait while fermentation takes place.

d Remove the cotton wool and pour the invisible gas into the boiling tube containing limewater. Take

care not Lo pour in any Jiquid as well,

e Gently swirl the limewater in the boiling tube and note what happens.

f Replace the cotton wool in the top of the flask.

[esson 2

a Remove the colton wool and note the smeli of the solution.

b The solution may be retained for a leacher demonstration of distiflation.

Teaching notes

Class results can be pooled to demonstrate distillation.

I you want to do this, carefully decant or filter the solution into your distitlation flask. (Significant

quantities of yeast will produce foaming and this can be carried over into the producl.)

Cotleet the fraction between 77-82 °C. (Ethanol boils at 78 *C.) This fraction should burn casily
compared with the non-flammable original solution.

The ethanol must be burnt or poured away immediately. 1€ must not be kept oy used.

hl‘l;)://www.pmclica]chcmisiry.L)l'g/p;'im/cxperimenls/i'm'memali(m—(}'i‘—giucose-using-ycasl... 10/26/2010
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I fermentation is not rapid because of the yeast used, then the whole experiment can be carried over 1o
the second lesson.

Yeast has an enzyme called zymase and this catalyses the fermentation process.
Glucose zymase — Fthanol + carbon dioxide

CH 50, taq) — 2C,H OH(aq) + 2C0,(g

Student questions

Here are some possible questions to ask students:

How do you know fermentation is taking place? Which gas docs limewater lest for? Suggest other
methods for measuring the speed of this reaction.

Health and Safety checked, September 2007

Web Links

General information on glucose fermentation.

www pesechemistry . com/re L6, him

{Website accessed March 2009}

Updated 25 Mar 2009

hllp://www.p;'aclicalchcmislry.()l'g/prin1/cxperimenl.s/femwnlalion-o!‘—g!ucose-using»yez—nsl... 1126/2010



