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From the previous study, it is confirmed that the 
molar concentration of Vitamin C varies in different 
parts. So, we were interested in the relationship 
between Vitamin C and gravity.

The molar concentration of Vitamin C is affected
by gravity, with the lower part having a higher 
molar concentration of Vitamin C than the upper part.

VC

VC
VC

VC
VC
VC

VC
VC VC

VC
VC
VC

Gravity Gravity

Fix the mandarin oranges and
leave them for one to two days

Cut mandarin oranges

bottom

top

Squeeze the 
mandarin oranges 
to make juice

Filter the juice Titrate the juice

Suction filtration device The molar concentration of Vitamin C is higher at the bottom.

Upright and 
upper parts

Upright and 
lower parts

Inverted and 
lower parts

Inverted and 
upper parts



Vitamin C dissolves in water and 
moves downward due to gravity.

The juice sac membranes have properties 
similar to semipermeable membranes. 

Vitamin CH O

Semipermeable membranes

The Vitamin C transporter moved downward 
because of gravity. So, the molar concentration of 
Vitamin C is higher at the bottom.

Vitamin C
transporterJuice sac

Adopted from Takaaki A. Kobayashi et al. , 
Dimeric transport mechanism of human vitamin C transporter SVCT1

Gravity

Vitamin C

Vitamin C transporter

Vitamin C also passes through the apoplastic
pathway to move downward.

Juice sac Vitamin C

Cell wall

Apoplastic pathway
Gravity

Vitamin C moves downward because of gravity.

We would like to do a similar experiment 
with low-moisture using dried mandarins.

We would like to examine whether
Vitamin C transporters move downward
because of gravity.
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The relationship between tea 
extraction time and the 
amount of Vitamin C

Group 3

Background

Green tea is famous in Shizuoka

1

Purpose

To find out the best timing with the most Vitamin 
C during tea preparation.

2 Hypothesis

4 minutes is the best timing to get Vitamin C 
from green tea

3

Wait for 1 2 4 6 8 12 minutes.

Put 10mL of each solution in a 10 mL 

Method 4

100mL of hot water at 70 .

conical beaker with a pipette.

Method(Continued)

Titrated each sample 4 times.

5 mL of 41% metaphosphate aqueous solution, 2 mL of 0, 10 mol/L

5

KI aqueous solution, and 2 mL of 1% starch aqueous solution used 
as an indicator are put in to the conical beaker, respectively.



Result
Changes in Vitamin C Concentration over Extraction Time

8

6

Decreased

Increased

Discussion
Increased in 8 minutes

The experiment's precision was poor?

There is a limit to the amount of Vitamin C contained in tea 
leaves

The result is incorrect

Not an accurate result.

7

Discussion 8

Extraction Time(min)

Vitamin C Extraction Amount per MInute

50%

Conclusion

To efficiently obtain Vitamin C from green tea, 
steeping for 6 minutes is the best.

9

Outlook

Re-collecting data for the 8-minute experiment.

Research the Vitamin C content in cases extraction over 12 

minutes.

Determine whether there is a limit to the amount of Vitamin C 

extracted and where it occurs.

Vitamin C content in different parts of the tea leaves.
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Antioxidation effect of 
ascorbic acid on iron

Group 11

Background

Ascorbic acid is used as an antioxidant in many food.

#1

Purpose

To observe the effect of ascorbic acid on iron oxidation.

#2

Hypothesis

Ascorbic acid will reduce iron oxidation.

#3

Method Experiment 1

After leaving the solution at room temperature for 1, 5, and 19 days, the 
ascorbic acid concentration is measured using a titration method.

20mL of 0.00325mol/L 
ascorbic acid

20mL of 0.00325mol/L
ascorbic acid + Iron

Water 20mL + Iron

Prepare these 3 petri dishes

#4

Result Experiment 1

Ascorbic 
acid + iron 
Day 19: 
The solution 
turned 
yellow.

Water + 
Iron 
Day 19: 
The iron 
has rusted.

Ascorbic acid+Iron 
is decreasing more

#5



Method Experiment 2

4mL of 0.0065mol/L 
ascorbic acid
+ iron

Fe2+ and Fe3+ were 
measured every few days.

Prepare six of these

#6

Result Experiment 2

Number of days Day 1 Day 2 Day 3 Day 4 Day 8 Day 15

Fe2+

Fe3+

K3[Fe(CN)6]
Presence or absence of Fe2+

K4[Fe(CN)6]
Presence or absence of Fe3+

On the third 
day, a 
precipitate 
formed.

Day 1 Day 3:Ions exist.   :Ions do not exist.

#7

Experiment 1 shows that the iron promotes the oxidation of 
ascorbic acid, which means ascorbic acid has some effect on iron.

In Experiment 2, Fe2+ was observed from the first day, so 
ascorbic acid does not have the effect of preventing iron 
oxidation.

In Experiment 2, Fe3+ was observed from the third day onwards, 
so ascorbic acid prevented the oxidation of Fe2+, and most of it 
was consumed by the third day.

Discussion

#8

Conclusion

Fe is the most easily oxidized, followed by ascorbic acid, and then Fe2+.

The reaction from Fe to Fe2+ is not prevented by ascorbic acid.
Therefore, ascorbic acid does not prevent iron oxidation.

The reaction from Fe2+ to Fe3+ is prevented by ascorbic acid.

The oxidation process was different depending on whether or not 
iron was added.

Fe > ascorbic acid > Fe2+

Ease of oxidation

#9

Outlook

A delayed response or known as a clock reaction, occurred during 
titration. We would like to find out the cause.

We would also like to conduct an experiment starting with Fe2+ to 
confirm that ascorbic acid prevents the conversion of Fe2+ to Fe3+.

When titrating water + iron, there was more than one drop so we 
want to investigate if this is because of the dissolved iron.

#10
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