Microorganisms and Biotechnology P2 Questions

Microorganisms and biotechnology
Content

14.1 Microorganisms

14.2 Food biotechnology

14.3 Industrial biotechnology

Learning outcomes

Candidates should be able to:

(a) list the main characteristics of the following groups: viruses, bacteri:En®

(b) outline the role of microorganisms in decomposition L/

(c) explain the role of yeast in the production of bread and a@
(d) outline the role of bacteria in yoghurt and cheese pr®
(e) describe the use of fermenters for large-scale pr of antibiotics and single cell protein

(f) describe the role of the fungus Penicillium in the production of penicillin.

<z’°°0
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0/N18/22/Q2

The diagram shaws the human male reproductive organs and associaled structuras.

fluid from

(a) () Identify each of the following:
lube E @
organ G — .\ A
wbeH ... ; ... [4]

(ii) State one differan n the fluids carriad by tubs E and tube H.

(b) (i) State onew which the fluid from organ G may ba different in a person with diabates
compared to a person without diabates.
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(i) A person with diabeles may be treated with insulin produced by genetically modified
bacteria.

Outline how such geneticaly modified bacteria may be produced and used to
manuiacture human insulin on & commarcial scale.

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
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M/J18/22/Q8

(@ Outline the role of a named type of microorganism in the production of 2ach of the following
products:

.l

(b) Describe how a named type of mi nism can be used to produce human insulin on a
commercial scale.

[4]

[Total: 10]
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0/N17/21/Q7

Fig. 7.1 shows a fermentsr usad for the production of an antibiotic.
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(b} Explain why it iz imporiant to detect and to control the pH and temperatwre of the contents of
tha fermentar.

waaszsel of tha farmentar.
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M/J17/21/Q1

Spirufing is classified in the group bacteria. Spirulina is green in colour and is able to synthesise
its own food.

(a} List three characteristics of bacternia.
1
2

(b} (i} Buggestthe name of the chemical that gives Spirulina its green colour.
< .

(ii¥ Write, in words or symbols, the equation for the process ' irulina synthesises
itz own food. ®,

N
— 0& .

(c} Spindina can be eaten by humans.

The United Mations World Health Crganizati 1 made the following statement about
Spirulina:

‘For WHO Spirulina represents an & sting food for multiple reasons. Rich in iron and
profein, i can be given fo chi any risk. We at WHO consider it fo be a very
suitable food.”

Use your knowledge Qﬁﬁun to suggest and explain why WHO considers Spirufina

to be a ‘very suita

4
[Total: 10]
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0/N16/22/Q1

Two separats straing, A and B, of the same spacies of microorganism are used in the making of
bread and b=er (a drink that contains alcohol).

(@) (I Mame this type of MICRoOMGENIBM o e s s i s s sas ssssssss ssss [ 1]

Iy Mame the gas releassad by thiz microoganizm during the production of bread and beer.

1]
{B) Fig. 1.1 shows the volume of gas releassd by the strains while they are baing wussed.
key
——zirain A
__________ strain B 5
<
1 1
1
30
volums i
of gas
relsazad o
larbitrary T ;
umnitz = - -
10
i
ﬂ J = i . Ili
0 2 3 4 ) 3 7
Z time/days
D 4
oo ¢ Fig. 1.1
A g
i} Fig.1A the gas ralessad by atrain B at a tempesture of 187C.
Drawe a curve on Fig. 1.1 to show the effect on strain B of increasing the tempsaraturs by
10°C, [
iy Mames two other esternal factomrs that would change the shape of the curves shown in
Fig.1.1.
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()} Strain A has a sweet taste and strain B has a bittar tasta.
Suggest which strain is used for making bread. Give reasons for your arsewear.

gtrain ussd in making bread ...,

TENBLEMEHTMEN e i ko o i o il o e e e e
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M/J16/21/Q4

Fig. 4.1 shows the stages in the process of ganstic enginesring to produce the hormona insulin.

o

human cell bacterumr
ona uui-ﬂ;@@g D
DA plasmi 1 @
stage K = ]Ir
isolated DMA with isolated
: in=zulin gans plaamids @' @
! ial snzymes
ignlated

E
:

atags L -
transformed plasmid
insariad mo bactariwm fo
form transformed bactarium
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{ily Us=a your knowledge of bacterial celk to name tWo structures that the transformed
plasmid must pass throwugh to form a transformed bacterium in stage L of Fig. 4.1.

................................................. -7 T R A Py b A L T Fr [£]

(A} State the type of reproduction that takes place in stage M of Fig. 4.1, Usa your knowledgs
of the process of cell division to explain why it iz important that this type of reproduction
OOCUNE.

Type of PERROEILIEEI o i i 0 A B B B B 04

TP TN BRI BN e ot S e 0o 1 o b B

-

he bactera in

L/
(V) 5Stage H of Fig. 4.1 may taks place in a Mimrﬁ at usad in the large-scala

production of amtibictics.

(W} Mame the condition in humans that & treated using insulin
stage M of Fig. 4.1.

State the name of this type of container.

[

{b) Genstic anginesaring can also ba usad cop plants for humans to eat.

Dliscuss the potantial advantages
plants for humans to eat.

'"Q?ffﬁffﬁﬁffﬁﬁfﬁffﬁﬁffﬁﬁfﬁfﬁﬁﬁﬁffﬁﬁfﬁfﬁﬁﬁffﬁﬁfﬁfﬁfﬁfffffﬁf

ara of ueing genstic engineering to produce crop

. [4]

[Total: 14]
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M/J16/22/Q8

(@) Describe the industrial manufacture of single call protain.

~[8]

) Eugmﬁ;“ inusas in bictechnology.

2]
[Total: 10]
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0/N15/22/Q8

(@) Describe how a bacterial cell differs from a typical animal cell.

;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;

;;;;;;;;;;
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M/J15/22/Q8

(@) Outline the role of microonganiamsa in the production of yoghurt.

o [4]
[Total: 10]
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0/N14/22/Q4
Fig. 4.1 i=s an incomplete flow chart of the process of anasrobic eepimtion in yeast and in muecles.

products

yeast

N

Fig. 4.1

(@) Complete Fig. 4.1 to show the substrate and products for respiration in yeast and

in muscles. [

B} Yeast calls may ba killad by their uss in food biot Explain what causea the death of
the yeast in @ach of the following.

- [2]

I} brewing

- M

(&)} BExplain why muscle caells are not killed by armerobic respiration in a healthy parson.

- [
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{d} Sugogest why anasrcbic reapimtion does not release as much energy as asrobic respiration
far aach maolecule of the same substrate.

8 Bt e S e 0 e e e 0 0 o 0 o8 o 0o o 0 o o B o B B B e B B B L B B B B 2 2
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M/J14/21/Q9
{a) Outline the role of a Named type of microorganism in the production of each of the following
products.
bread
e e
B0 e e o e

() Bm:'ﬂ:&_ﬂndﬂxp@hhm&lﬂmmtﬂr u produce the antibictic penicillin from a
named microongenism.

LUCLES 2044 S000E M4
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M/J14/22/Q7

(@) Describe how a vines differs from a bacterium.

.6l

(b} Explain how microonganisms E.fE-lI'I"l'CI recycling of matarals in dead organic matter.

4]
[Total: 10]
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0/N13/22/Q2

2 Fig. 2.1 shows how an alcoholic dnink is produced in some countries.

then spat water container
into a container added
ey left in open
crushed and boiled air for
tubers chewed for several

several minutes

sedim
root tubers
crushed and
boiled L/ dnnk
*\ ready for
consumption

Fig. 2.1

(a) The root tubers of the cassava p starch. After removal from the plant, the
tubers are crushed and boiled.

Suggest the effect that crushi boiling will have on the cells of the tubers.

e 2]

I3l
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{(c) (1) MName the process that must occur in the container to produce alcohol and, in the
space below, give an equation for this process.

process.....

equation

[3]

(ii} Mame the type of organizm. whose spores are found in soil and floating in the air,
that will bring about the production of alcohol.

e

(d) Suggest why the sediment in the bottorn of the container inc as the

container is left to stand for several days.

121
[Total: 11]
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M/J13/22/Q5

Fig. 5.1 shows a fermenter used for the large-scale production of antibictice by
IMICTOONQENESMS.

(@)

(o)

<)

H

—\:

mrgaﬁe
Ll

— Waler out

I— o
S
WEREr i ——-— T:"E.::Frfd é@
- _'\:H:E/ N

Pm-d;'i IJ'::H] ) 0&

State the term for the mamnudaciure of ioficE uwsing & fermeantsr.

_—

pH and
temparatere

BEME0rs ™

State the purpose of the watereenlm the fermentsr at G

controlling the pH and temperatuere of the contentis of the

1]

Explain the i
farmentar.

e [21
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(d} Describe the function of part H and part J.
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0/N12/21/Q5

Fig. 5.1 shows a palizsade call from the leal of a flowering plant.

Fig. 5.1 e
{a) Stete three ways in which this cell ditfers from a fungal hypha.

&
Fig. 5.2 shows the sppamatus =Sl i@produca 5dm? of red wine from graps juica.
air lock
“solution” of
ﬁ juice,
% —
3 w=ast ruirient.
bubbles of gas
Fig. 5.2
(b} Si=te an equation for the chemical process by which the alcohal is produced.
..................................................................................................................................... =]
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() Sugpesia suitabls emperature o enswe 8 good yisld of alcohol.

Teble 5.1 shows the rake of bubble elezse and the concentrations of swgar and alcobol in
the grape juice ower the first 10 days.

Tabde 5.1
Eme rumber of bubblas concentraton of concentraton of
Ideys par hour sugar/grams per dm? elcohol /%
1 =) 20 (4 1]
2 4 180 o
3 20 103 (414
T 2 B0 0.5 0
10 1 )
(d} (i} State the prosess that was ocourring from day 1-3 to babbles of gas.
..................................................................................................................... [
(1) Explain why alcohal stered 1o be produced only
...................................................................................................................... =
{isi) When the alcohol content E%, no further bubbles werme prodwced
........................................................................................................ 1]
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M/J12/21/Q2

Fig. 2.1 shows a fresh fruit and the same fruit after being left at a temperature of 25°C for
14 days.

fresh fruit

Fig. 2.1

Bactena and fungi are two groups of mlc:ruurg.anlsrn cause the fruit to change
appearance during the 14 days.

(a) Complete Table 2.1 to show three differenc @I the characteristics of bacteria
and fungi. é

Tﬁ

bacteria Q fungi

[3]
(b) Mame the process that is responsible for the appearance of the fruit after 14 days.
[1]
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(e) Fungi reproduce by asexual reproduction.
(i) MName the type of cell dvision that occurs dunng asexual reproduction.
[1]
(i) Explain how asexual reproduction results in genetically identical offspring.

o [2]

(d) Microorganisms use glucose (C HmDE:l found in the @:m aerobic respiration.
Complete the equation for asrobic respiration.

GhEose: @ LiLiid iy ‘.
(CH0y N
[1]
(e) (i) Explain why increasing the sumounding the fruit would speed up the
changes shown in Fig. 2.1.

> ————

ways in which the fruit may be preserved to prevent the changes
. 2.1 from occurming.

[Total: 12]
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0/N11/21/Q6

(@) Describe and explain how microorganisms are used to produce a hormone commercially.

7]

w-[3]
[Total:10]
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M/J11/22/Q1

Fig. 1.1 shows three types of organism (not drawn to the same scale).

Fig. 1.1 N\
0&

(a) Identify the three types of organism shown in Fig. 1.4°°

A

(b} (i) Listthe organisms j inorder of their actual size, starting with the largest.
.................................................................................................... [1]
(i) %Eﬂ? organisms might bring about decay of organic matter.
e
Bl sz fd]

{c) OnFig.1.1, label
*  astructure (N) that is always made mostly of DNA,

* astructure (P) that is made only of protein. [2]
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(d) A microorganism, similar to one shown in Fig. 1.1, is used commercially to make human
insulin. Name the microorganism and suggest why this process is referred to as genetic

engineering.

MICTOOMGAMIS NAME .....oocorveierissenisseesesasssesaessesasssessessenaas

why the process is called genetic engineening

.\6@ﬂmi:
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MARK SCHEME

Mark schemes will use these abbreviations:

; separates marking points

/ alternatives

() contents of brackets are not required but should be implied

R reject

A accept (for answers correctly cued by the question, or guidance for examiners)
Ig ignore (for incorrect but irrelevant responses)

AW alternative wording (where responses vary more than usual)

AVP alternative valid point (where a greater than usual variety of responses is expected)
ORA or reverse argument

underline actual word underlined must be used by candidate

+ statements on both sides of the + are needed for that mark

0/N18/22/Q2 Py b a

2(a) (i) (E) urethra;

\
(F) bladder; @0&

(G) kidney;

(H) ureter; < @
R gall (bladder) 0

2(a)(ii) semen /seminal fluid / sper tes + carried by

Q

E /not carried by

H;1

2(b)(i) (contgl,ﬁ?‘gl
2(b)(ii) insulin gene ;
from + human

+ DNA /chromosome /genome ;to

+ bacterial

+ DNA /chromosome /genome /plasmid ;
fermenter;

reproduce / multiply / divide / mitosis / binary fission
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M/J18/22/Q8

8(a) 1 enzymes ;

(yoghurt)

2 bacteria / Lactobacillus / Streptococcus ;

3 sugar / lactose + milk ;

4 production AW + of acid or reduction in pH ;

5 thickens / curdles / coagulates / reference to taste ;
(bread)

6 fungus/ yeast / Saccharomyces ;

7 anaerobic + respiration or fermentation ;

8 production AW + carbon dioxide ;

9 rising ;

6 A once for either yoghurt or bread

8(b) 1 genetic + engineering / modification ;

2 bacteria / fungus / named bacteria / named fungus ;
3 reference to insulin gene ;

4 from human + DNA / chromosome / genome ;

5 to bacterial / fungal + DNA / chromosome / genome / plasmld
6 fermenter ;

7 reproduce / multiply / divide / mitosis / binary fission ;

0/N17/21/Q7

7(a)(i) (W)
fungus / microorganism / bacteria / nutrie
yeast / water ;

(X) Q
carbon dioxide ;

(Y) a
oxygen ; Q

(2)

antibiotic / named antibiotic ;
7(a)(ii) resplrajgn
aerobic ; R
reference to increase
sparger / bubbles /
growth ;

7(b) detect changes ;

enzymes ;

denature ;

reduce rate of reaction / product formed ;

kill microorganisms or named ;

maintain optimum / best conditions ;

7(c) heat production / temperature ;

ease of maintenance ;

prevents water damage to motor ;

doesn’t take up space (in fermentation vessel) AW ;

e surface area ;
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M/J17/21/Q1

1(a) single-celled ;

no nucleus / nucleus not membrane bound ;

no organelles ;

cell wall ;

(cell wall) not cellulose ;

cell membrane / cytoplasm ;

flagella / flagellum ;

DNA circular / loop OR plasmid / single chromosome ;
smaller than animal / plant cells OR 1-2 ym ;

1(b)(i) chlorophyll ;

1(b)(ii) carbon dioxide / 6CO2 + water / 6H20 ;
glucose / CeH1206 + oxygen / 602

1(c) iron + haemoglobin / red blood cells ;

prevent anaemia ;

protein + growth / repair ;

protein + (production of) enzymes / antibodies ;
carbohydrates / glucose / starch / vitamins / ions ;
reference to a component of balanced diet / dietary supplement
OR to alleviate malnutrition / famine ;

0/N16/22/Q1

1(a)(i) yeast / fungus / Saccharomyces ;
1(a)(ii) carbon dioxide / COz2;
1(b)(i) starting at zero ;

line above that on graph at least up to (the drawm'line’s) peak ;
peaking earlier (than dotted line on graphy;

reaches same height as dotted line ;
1(b)(ii) pH ;
substrate (or named carbohy nﬂ.@
toxins / named toxin ;

amount of yeast / microorganiSm, / strain A / strain B ;

competing microorganism AW ;
pressure / (prgs‘en oxygen ;

tration / amount ;

M/316/21/Q4 *®

4 (a) (i) in nucleus (human) / within
nuclear membrane ORA ;

in cytoplasm (bacteria) ;

thread + plasmid(s) (bacteria) ;
correct reference to
chromosomes AW ;

genes / chromosomes paired
(human) ;

(i) (cell) wall ;

(cell) membrane ;

(iii) type:

asexual / binary fission / mitosis ;
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explanation:

genetically + identical (cells
produced)

OR clones ;

all capable of producing

insulin / same product ;

A to produce insulin in large
guantities / to produce a large number of
bacteria / produce bacteria quickly
(iv) diabetes ;

(v) fermenter ;

M/J16/22/Q8

8 (a) 1. sterilised / aseptic technique ;
2. fermenter ;

3. bacterium / fungus / algae / e
named example ;

4. substrate / cultured medium or

named / broth / any two

chemicals in the medium ; &\

5. oxygen / air ;

6. bubbles / sparger / aerator /

paddle / stirrer AW ;

7. temperature

regulation / control / cooling 0
jacket ; o

8. pHref;

9. optimum or best for growth or 0
reproduction of organism ;

10. filtration / collection / harvesti

separating (the product) ; %

11. name / use of produc
mycoprotein / meat
substitute / cattle feed ;
(b) 1. size refgrsn
AW ; oo °
2. reproduce omin li
cells / pathogenic A
3. specific ;

4. may need to separate them from
living tissue / difficult to isolate

small
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0/N15/221/Q8

8 (a) bacterial cell has cell wall ;

no (true) nucleus ;

ref. different arrangement of DNA eg plasmid ;
(may) have flagella ;

capable of independent existence ;

size reference e.g. bacterial cells smaller ;
bacteria produce spores ;

bacteria have slime capsules / no mitochondria / smaller ribosomes ;
A reverse argument throughout

| tail

(b) conversion of nitrogen ;

to ammonium / amino acids ;

free-living (bacteria) or named (Azotobacter) ;
in root nodules / named bacteria (Rhizobium) ;
leguminous plant / named plant ;]

| fixation of nitrogen as mentioned

in question

(c) decomposition / breakdown / decay ;

of organic matter / faeces / urea ;

using up Oz/ aerobic / dissolved oxygen decreases ;
for respiration ;

resulting in lack of Oz/ anaerobic conditions ;
ref. eutrophication ;

M/J15/22/Q8

. milk ;

. incubation / 32 — 50 °C ;

. reproduction of bacteriay

. ref. to enzymes / lactase ;

. sugar / lactose ;

. to lactic acid ; :

. coagulatign tcur + milk /
protein / caseir ¥

9. imparts texture / fl r;]

(b) 1. spores ;

2. produce hyphae / mycelium ;

. enzymes ;

. ref. suitable temperature ;

. external digestion / description of ;
. of starch ;

. of protein ;

. soluble / diffusible OR named ;

. ref. (fungal) respiration ;

8 (a) 1. bacteria (or named e.g. 0
Lactobacillus) ; Q

coO~NOOTRA~WN

O©CoO~NOUITAWN
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0/N14/22/Q4

4 (a) glucose / CeH1206 (substrate) ;

(yeast) alcohol / ethanol / C2HsOH ;

(yeast) carbon dioxide / COz;

(muscles) lactic acid / lactate / C3HeOs;

(b) (i) food / glucose deficiency / AW ;

(killed) by alcohol ;

poisoned by competing organisms (e.g. bacteria) ;
(ii) (killed) by heat / baking / high temperature ;

(c) lactic acid removed / broken down / converted ;
by circulation / blood / AW ;

lactic acid not toxic (at concentrations experienced) ;
(d) substrate / glucose not completely broken down ;
chemical energy ;

still contained within product / lactic acid / alcohol ;

M/J14/21/Q9

9 (a) bread:

fungus / yeast ;

fermentation / (anaerobic) respiration ;

CO:zproduction + dough rises / improves e of bread ;

yoghurt:

bacteria/bacterium / Lactobacillus ; Q

(milk sugar / lactose) to lactic i(@

(lactic acid) thickens / clots r@g S sour taste ;
b) Penicillium;

sterilised + prevent coftamination AW ;

substrate / nut@nt m / culture medium ;
protein / aminordeids d;

for growth ;
carbohydrate / glucose provided ;

for respiration / ref. energy ;

supply of oxygen / air ;

ref. sparger + bubbles or ref. surface area / paddles + stirring ;
ref. control of temp ;

ref. control of pH ;
extraction / filtration / purification / crystallisation ;
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M/J14/22/Q7

7 (a) Viruses

DNA or RNA both must be noted for mark and as

possibilities;

parasitic / disease causing AW / reproduce only in host cell ;

Bacteria

contain DNA ;

saprotrophic / decomposers AW ;

ref. binary fission / asexual reproduction / mitosis ;

Comparative points

protein coat / no protein coat ;

not truly living / living ;

no (cell) wall / (cell) wall ;

no spores / forms spores ;

no cytoplasm®* / cytoplasm ;

not affected by / affected by \
antibiotics ; J
size comparison ; £ .
GUIDANCE:

Accept points on labelled diagrams

A harmful / active only in host cell

Ig loop / strand / RNA

R protein wall

A acellular

Ig composition of the wall 3 ;

*A no ribosomes / protoplasm / flagella / plasmid /ceII

membrane ORA R nucleus / mitochondri ’

viruses less than 300 nm — bacteria c. x %ger

A viruses small(er) than bacteria

® ’Qa
decomposition / decay / putrQo ;

saprotrophic ;

release enzymes / ref. external digestion ;
insoluble to sql I
example of mag
protein to amino Cld
respiration ;
CO:zreleased N photosynthesis ;
water released N later use ;
nitrification ;

NHa4

N

/ NOz2

-/ NOs

2-;

salts for plant uptake ;

and breakdown product, e.g.
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0/N13/22/Q2

(a) damage / breaks AW (cells / tuber);

ref. cell wall / membrane;

releasing (cell) contents / starch;

kills cells / denatures enzymes / stops metabolic reactions; [max 2]
(b) amylase / carbohydrase;

digests / breaks down / hydrolyses + starch;

(to) maltose; [3]

(c) (i) fermentation / anaerobic respiration; [1]

left hand side of equation

glucose / CeH120s;

right hand side of equation

2C2Hs0OH + 2CO02/ alcohol/ethanol + carbon dioxide; [2]

(i) fungus / yeast ; [1]

(d) yeast (cells) + reproduce / increase in number / multiply;
(sediment contains) yeast (cells) / bacteria / chewed tuber AW
yeast (cells) dead + sugar / food used up / alcohol is toxic AW, imax 2]
[Total 11]

M/J13/22/Q5

5 (a) biotechnology / fermentation / culturing;

(b) to control / lower / the temperature;

(c) enzymes;

prevention of denaturation / destruction / prevents death of fungus /
microorganism / bacterium; ﬁ

optimum / best / better / + for growth
high(er) yield,;

(d) any ref. sterile; @

(H) for introduction of micre sm or named,

and food / nutrients / culture ium;

e.g. amino acids / protein / carbohydrates or named;
(J) for introdugt'gn i/ oxygen;

bubbles / large Surfa a (as Oz passes through grille) / sparger;
for respiration; , "

ction;

0/N12/21/Q5

5 (a) one nucleus per cell in palisade v hypha — coenaocytic / several nuclei;
separate cells each with wall v not separate cells;

large central vacuole v several small vacuoles;

stores starch v stores glycogen;

chloroplasts / chlorophyll present v absent;

walls are made of different materials (chitin for hypha); [max 3]

(b) CeH1206 = 2 C2Hs0OH + 2CO02;

glucose / sucrose; — alcohol / ethanol + carbon dioxide;

A a word or chemical equation, 1 mark each side, but if chemical, must balance. [2]

(c) 25 - 40 °C; [1]
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(d) (i) respiration;

R anaerobic / fermentation [1]

(i) the oxygen has been used (up);

and no more can enter ;

the yeast starts to respire anaerobically; [max 2]
(i) yeast has died;

depletion of substrate or named;

respiration / fermentation ceases; [max 1]
[Total: 10]

M/J12/21/Q2

2 (a) ref. presence / absence hyphae / mycelium;

ref. reproduction by spores / sporangia / absence of spores / sporangia;
ref. cell wall composition;

ref prokaryote / eukaryote OR no true nucleus / true nuclei AW,
unicellular / multicellular;

reasonable size ref.;

vacuole / no vacuole; [3]

(b) decay / decomposition / rot(ting) / putrefaction; [1]

(c) (i) mitosis / mitotic /; [1]

(i) one parent;

same / no new combination of genes / alleles; [2]

(d) oxygen / 602 + carbon dioxide / 6CO2 + water / 6H203[1]}

(e) (i) digestion / chemical breakdown qualifiedy(increases);
correct ref. enzymes;
rate of reaction/respiration increases;

more / faster reproduction microorganisn@l]
(i) (any two from)

drying, freezing, cooling, pickling, |
any named, canning, radiationgs
[Total: 12]

, vacuum packing, chemical (preservatives) or

0/N11/21/Q6

6 (a) human/n’aﬁ]ed animal/named cell;
gene or DNA f6fhor ulin;
cut/removed from ch some;

ref. use of enzymes;

inserted into plasmid/DNA;

of bacterium;

culture medium AW (R agar plate);

oxygen supplied/aeration;

suitable temperature/pH/sterility;

bacteria divide/reproduce;

the gene makes insulin/hormone;
separated from infusion;

(b) conditions (or named) can be controlled;
for maximum yield/large amounts;

no harm to human;
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no harm to animal/sheep AW,

insulin is (exact) match of human insulin— not of another animal AW;
cheaper AW/higher profits/safer/no transmission of disease;

[Total: 10]




