OCR

Oxford Cambridge and RSA

A Level Biology A
H420/02 Biological Diversity

Question Set 5



1 (a) (i) Fig. 20 shows the disaccharide lactose, which is found in milk.

CH,OH

CH,OH

Fig. 20

Another disaccharide is maltose. Maltose and lactose both contain the
same number ofatoms of each element, C, H and O.

State two other structural similarities between lactose and maltose.
Aot are Whaxoses [2]
Both have CH,OH group

(i) Complete the table below to identify differences between the structures of
lactose and maltose. The first one has been completed for you.

Lactose Maltose

one glucose monomer and both monomers are glucose

one galactose monomer

cowrains (- glucose Cowkauing - glucose
- gycosidic bond o - glycosidic bond

Sugars are in opposing botia monomers are n

orientabionn (flipped) same direction

[3]
(b) (i) One of the monomers of lactose is galactose.
The bacterium E. coli usually uses glucose as a respiratory substrate.
Under certain circumstances, E coli is able to use galactose as a respiratory
substrate by breaking down lactose into glucose and galactose and then using both

glucose and galactose as respiratory substrates.

Explain how the structure of galactose allows it to be used as a respiratory

substrate. [3]
The bondS Cowrain enargy taus when He bond is broken
doum by respi enzymes Vi glycolysis , i releases

enargy in foms of ATP. ATP molecwleS are soluble So they
can move within cell.
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(ii) E coliusually grows in conditions where the extracellular concentration of lactose
is low. In such conditions lactose does not easily cross the bacterial cell surface
membrane.

Suggest and explain why lactose is unable to cross membranes. 2]
H moy be 4oo big to pass between phosgholipids.

(iii) In order for lactose to enter the cytoplasm of E coli a protein is required.

The E coli living in the digestive system of young mammals are more likely to
contain this protein than E. coli living in the digestive system of old mammals.

Suggest an explanation for this observation. . ) . [2]
mommal diet is Wigh in wilk so lactese concevdhrodion is hgk.
Twus [ac Y is switched on rexpressed. Laciose permeose ot formed.

(c) Lactose is a reducing sugar.

Benedict’s reagent can be used to detect the presence of lactose in a solution.A
colorimeter can be used to measure the concentration of lactose.

The colorimeter first needs to be calibrated.

Describe how a method that uses Benedict's reagent and a colorimeter could be
calibrated to measure the concentration of lactose in an unknown sample. [4]

caliorde o 2evp M Aue COlOHMaeY
using a cuvere withh distilled wades,
Use a red fer and set of known
concenrarions of lacioge. Twase are
forvwmed by doing serviad ditudtions .
Record Ane % of dransmission . Plot
Concewdradion against S answmission .
Tesy e unknouwn sample Ha
Same way . Reod from Ha caliloradion
curve +4p derewineg U unknoumn
CCMCQJA."VCdiW\.
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