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The diagram shows a method of screening fungi for the production of an antibiotic.
test fungus streaks of different
test bacteria
petri dish
containing
nutrient agar
The diagrams below show the results of three different fungi, A, B and C after incubating the petri dishes for 48
hours at a suitable temperature.
colonies of
test bacteria - -
fungus A fungus B fungus C
(@) (i) Which of these fungi produces an antibiotic or antibiotics against these test bacteria? Explain your answer.
[2]
(ii) Suggest how these results could be used to estimate the effectiveness of the antibiotic against the different
test bacteria.
....................................................................................................................................................................... [1]
(b)  Antibiotics identified by screening fungi may not be developed for treating disease. Suggest two features
of these antibiotics which may prevent their development.
[2]
(c) As bacterial cells grow their walls are constantly being broken down and reformed. One type of enzyme
breaks down links between cell wall polymers and another enzyme adds new monomers. In some types of
bacteria the antibiotic penicillin inhibits the enzyme which adds new monomers. Explain why penicillin
causes the cells of these bacteria to burst.
Bl

TOTAL/ 8



A2.14 BIOTECHNOLOGY
QUESTIONSHEET 2

(a) The graph shows some of the changes in concentration during the industrial production of ethanol
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(a) (i) Explain why the yeast population stops increasing.

[1]

(i) At which time would it be most economic to harvest the alcohol?
Give one reason for your answer.
[2]
(b) Beer is brewed using specially developed strains of yeast.

(i) Name the fermentable sugar in the culture medium.

[1]
(i Explain why brewers favour the use of alcohol tolerant strains of yeast.

[1]
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y yeast.

(c) A brewing company has developed a number of mutant strains of yeast, some of which might haje high

tolerance to alcohol. Describe how these mutants might be screened to obtain a strain with a high aj
tolerance.

cohol
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The diagram shows one type of aerobic fermenter used by industry.

filtered air out motor

* L] <«——— sterile nutrients in
\ F

J/ - ™
— | | culture medium

C 14 C

B L
C 1
\ A
[

(c) An industrial fermenter may be used for the production of amino acids using microorganisms. Gi
reason for the presence, in the culture medium used during the fermentation, of:

(i) glucose:

Do not
write in
margin

e one

(Continued...)



A2.14

BIOTECHNOLOGY

QUESTIONSHEET 3 CONTINUED

(d) The graph shows the production of the amino acid lysine by a bacterium.
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() Lysine is a primary metabolite. What is the evidence from the graph which supports this statement?
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Penicillin may be manufactured by a process of batch fermentation. A suitable fermenter is shown beld
graph shows the pattern of penicillin production, fungal growth and utilisation of the carbon source.
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(a) State the function of the following:
() T PSPPSR

() B eovoeeeeeeeeeeeeeeseeeeeeee e ee e e e e e e e et ee e e et e et e et e et e et e ettt r et eer e

(b) State three factors which will affect the total yield of penicillin obtained.

PP PP OPPPTRN
PSPPSR SUPPPPTPPPN
TP
3]
(c) Using information in the graph, explain the term secondary metabolite.
et Nttt EteeeEeeeeEeeeeteeeateeeatteeanteeeanteeeaneeeeReeeeEeeeoheeeenEeeeanheeeaREeeeaR et e e aRe e e e R eeeehe e e e beeeanbeeeanteeeanaeeennrean [2]

(d) Explain why penicillin production cannot be increased simply by adding larger quantities of nutrientg
the fungi reach the plateau stage.
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(a) In a enzyme production process, state one advantage and one disadvantage of using submerged cUlture over

surface culture for micro-organisms.
0 V7= U] =T T U
DTS2 T V7= 1] = T T

(b) State three industrial uses of enzyme production from microorganisms.
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The diagram shows a fermenter used in the industrial production of mycoprotein, using the fungus Fusarium
graminearum.
E outlet vent
f—‘ﬂ :
less gas T
so medium l iy
sinks
aerated
medium
rises
nutrient inlet pipe — == comebm——g¢ - cOmpressed air and ammonia

——> fungal hyphae harvested
w continuously
heat exchanger

(a) Explain why each of the following are added to the fermenter:

[T O =T L] U SRS
............................................................................................................................................................... [1]
L)1 1010 4T A SRS
............................................................................................................................................................... [1]
(I11) RINA-QIGESTING BNZYIMES: ..icviiiiiieiieteite sttt sttt et e e e e st e s te e s e e besbeeseeeesbesbeessesbesbeeteesseebesbeereeseenteses
....................................................................................................................................................................... [2]
(b) State one advantage of continuous culture.
........................................................................................................................................................................ [1]
(c) Suggest why mycoprotein is considered by many to be a healthy alternative to meat.
........................................................................................................................................................................ [1]
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The diagram shows some of the stages in the manufacture of cheese.

raw milk bacteria and calf
or microbial rennet
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ripened cheese

(a) Name a bacterial species used in the initial stages of this process.

[1]
(b) Outline the role of bacteria in cheese manufacture.

[2]
(c) Describe the action of the rennet in cheese manufacture.

[2]

Chymosin, which is used in vegetarian cheese manufacture as a substitute for calf rennin, has been genetically
engineered from the yeast, Kluyveromyces marxianus var. lactis.

(d) Outline the process of making genetically modified yeast cells which would produce chymosin.
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The diagram below shows the production of high-fructose corn syrup from glucose using the enzyme glucose
isomerase.

CH.OH CH,OH CH,OH

C—0o0O

|
H\ / \/H glucose
“ OH H & i
isomerase
HO/ \I I/ \OH
Tl
|

H OH OH H

o-glucose o-fructose

(a) Using the above reaction as an example, explain the term specificity.

[3]
(b) Outline the advantages of using:
(i) bacteria as a source of enzymes.
[2]
(i) enzymes as catalysts.
[3]
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The diagram below shows one method by which enzymes may become attached to glass beads by adsorption
which involves interaction between oppositely charged particles.

glass
bead

(a) What term is used to describe the technique in which enzymes are bound to surfaces?

(b) State two advantages and two disadvantages of the use of enzymes bound by this technique.

AQVANTAGE L. ——————————————————————————————————

AQVANTAGE 2 .. i ———————————————————————————————

DiSAdVaNIage L .....coooiiiiiieee e

DiISAOVANTIAQGE 2: ..o

[4]

(c) State two examples of the use of bound enzymes.
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(a) The diagram below shows some of the stages in the production of pectinase in the fruit juice industry.

L] <«—— sugars and pectin
d - ™
) ) C ][
Aspergillus niger
starter culture
L[]
[

down stream processing

——— powdered pectinase

(a) Explain the role of each of the following in the above process:
(i) Sugars.

....................................................................................................................................................................... [2]
(i) Pectin.
....................................................................................................................................................................... [2]
(b) What is meant by the term ‘downstream processing’?
[2]
(c) Describe why pectinase is used in the fruit juice industry.
[2]
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(a) Explain the following terms:
(i) continuous fermenter.

The diagram below shows one type of aerobic fermenter.
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|

(b) Outline the role of each of the following in the fermenter:

L Y
L) =T

LT ST

(c) State an example of continuous fermentation used in industry.

..................................... [1]
.................................... [1]
..................................... [1]
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The table shows the volume of carbon dioxide collected from the fermentation of a number of carboH
sources by a strain of yeast used in the brewing of beer.

Carbohydrate source Carbon dioxideicrh
starch(polyaccharide) 0
sucrose(disaccharide) 26
glucose(monosaccharide 25
maltose(dsaccharide) 20
fructose(monosaccharide 28
lactosedlisaccharide) 1
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Germinated barley is used for brewing beer. During germination the starch stores are converted to maltose (malting).

(a) Use the information in the table to explain why the barley must be germinated before it is used for bfewing.

(b) The yeast is kept in a separate culture and a new inoculum added to each batch of beer being brewed. Ex

() the yeastis kept in a separate culture.
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The diagram shows a sequence of events during genetic engineering.

messenger RNA extracted from human cell

.

double stranded complementary copy DNA sequence synthesised

’

DNA spliced into plasmid DNA

plasmid transferred to a different bacterium to synthesise the gene proguct

(a) Describe how complementary copy DNA is synthesised from messenger RNA.
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Enzymes used in biological washing powders are derived mainly from bacteria. The bacteria are grown by batch
fermentation and secrete their enzymes into the culture medium.

(a) Explain why it is an advantage for these enzymes to be stable over a wide range of temperatures.

...................................................................................................................................................................... [1]
(b)(i) Describe how batch fermentation is carried out.
...................................................................................................................................................................... [5]
(i) Suggest how the enzymes might be obtained from the culture medium.
...................................................................................................................................................................... [3]
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The flow diagram shows two ways in which enzymes for industrial processes may be produced.

microorganisms

whole cel/ secited en2ym>A extracted ehzymes

purified enzymes

immobilised cells immobilised enzymes

(a) Describe twavays by which enzymes or cells may be immobilised.

(b)(i) Explain the advantages of using immobilised enzymes.

(i) Many enzymes used for industrial processes are obtained from microorganisms that are thermd
(able to grow at high temperatures). Suggest why.
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