
Question 1: 
A.  
Which sugar(s) is/are (or contain) an aldose? i, iii 
Which sugar(s) is/are (or contain) a ketose? ii, iii 
Which sugar(s) is/are (or contain) a pentose?  none 
Which sugar(s) is/are (or contain) a D sugar? i, ii, iii 
Which sugar(s) is/are a reducing sugar? i, ii 
Which sugar(s) is/are (or contain) an epimer of glucose shown here : none 
Which sugar(s) is/are drawn in the form most likely to be found in the organism? iii 

 

B. -D-talsopyranose-(1,2)- -D-tagatofuranose 
 

C.  

 
 
D. Talsose → galactose    (epimerase) 
     Talsose → tagatose   (isomerase) 
 
E.  
1. Good storage sugars have one or more nonreducing ends, as the lack of free 
aldehyde/ketones makes the polymer less likely to be attacked and break the storage sugar 
apart. Thus, nonreducing ends increase the stability of storage sugars.  
2. The Beta glycosidic bond prevents metabolism of this sugar by mammals because they lack 
the enzyme needed to break those down. Mammals generally only use and break down Alpha 
glycosidic bonds. 
(+5 if both present, +3 if missing one) 
 
F. 
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Question 2: 
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Question 3: 

 
E. Yes. The presence of oxygen will favor oxidation of pyruvate via the citric acid cycle followed 
by regeneration of NAD+ and FAD by oxidative phosphorylation. Thus production of lactate and 
ethanol will decrease in the presence of oxygen. (Students were awarded 0.5 points if they said 
no because fermentation is an anaerobic process). 
 
F.  

 
(1 point was awarded for marking each NAD+ reduction, with the third point awarded for 
drawing the correct structure for the acetaldehyde intermediate. 0.5 points were deducted if 
the structure of this intermediate was not drawn out). 
 
G. In the shown reaction, propionate is reduced to propionaldehyde. This reduction is coupled 
to oxidation of NADH to NAD+, which regenerates the cofactor required for production of 
acetate from ethanol. (1 point was awarded for correctly identifying that propionate is reduced. 
2.5 points were awarded if the propionate reduction was coupled directly to ethanol oxidation 
instead of proceeding through the NADH/NAD+ cofactor). 
 
H. To fully oxidize acetyl-coA from ethanol to CO2, the yeast cell needs to run the TCA cycle. 
This requires OAA (which joins with the acetyl-coA in the first step of the cycle), and thus the 
yeast must generate OAA in some manner. The glyoxylate cycle can take 2 carbon species and 
convert them into 4 carbon species that are utilized in the TCA cycle. Specifically, glyoxylate and 
acetyl-coA react to generate malate, which can then be converted to the required OAA through 
a series of steps. This process, of generating species in the TCA cycle to allow the cycle to begin, 
is known as anaplerosis. 
 
 

QUESTION 3 A-D ANSWER KEY:  
 

A. Citrate will inhibit PFK and inhibit the glycolysis so this needs to be added after 
fermentation. Explanations that included some description of how citrate might be 
metabolized before the end of the experiment were given some partial credit. 

B. ATP consumption will mean a lower ATP/ADP ratio, driving glycolysis forward. Both 
energetic explanations and explanations that included the regulation of metabolic 
enzymes were accepted. Many assumed a higher consumption of ATP meant a higher 
ATP/ADP ratio. These were given partial credit.  

C. An accurate drawing of lactate and an indication NADH was converted to NAD+ was 
required for full credit. 

D. Both acetaldehyde and ethanol structures were required. The involvement of CO2, TPP, 
and NAD+/NADH were also required.  
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I. 
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Question 4: 

 
 

D. Shorter chain length or increased number double bonds. These both will lower melting 
temperature and be more likely liquid at room temperature. (Mentioning any one of these gets 
full credits) 
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