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Background 1

From the previous study, it is confirmed that the

Relationshi P between molar concentration of Vitamin C varies in different
Vitamin C a nd ar aVity parts. So, we were interested in the relationship

between Vitamin C and gravity.

Hypothesis 2 IMethod 3

The molar concentration of Vitamin C is affected

(1) Fix the mandarin oranges and (2) Cut mandarin oranges
by gravity, with the lower part having a higher leave them for one to two days

R

molar concentration of Vitamin C than the upper part.

Gmﬁyl u l Gmnyl l l l

Ve ve vc vc
vce VC vc vce _VC_ vc
Ve vc

bottom

Method 4

(3) Squeeze the (4) Filter the juice (5) Titrate the juice
mandarin oranges
to make juice

[%107* mol/L]

The molar concentration of Vitamin C
-
>
2

1.40 (t-test)

Upright and Upright and Inverted and Inverted and
upper parts lower parts lower parts upper parts

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




Discussion 6 [ Discussion 7

H0 Vitamin C
Juuce sac
Vitamin C dissolves in water and e
moves downward due to gravity. . - ;

Semipermeable membranes

The juice sac membranes have properties
similar to semipermeable membranes.

Discussion 8 I Discussion o)

The Vitamin C transporter moved downward Vitamin C also passes through the apoplastic
because of gravity. So, the molar concentration of pathway to move downward.
Vitamin C is higher at the bottom. (Apoplastic pathway)

Gravity (Vltamm C transponer) IlGravity

\ . . Transport pathway

' 4 « Vitamin C Adoped o Takaski A Kobags

m, Cell wall
Vitamin C / I
: t Tt : .
Juice sa < Z ransporter l‘ i\m/ Juice sac I\ ( Vitamin C
\

Conclusion 710 §Outlook 11

(1) We would like to do a similar experiment

o : with low-moisture using dried mandarins.
Vitamin C moves downward because of gravity. &

But we couldn’t pinpoint the pathway. (2) 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 Vltamm C make green tea according to the

internet.

e = @

Green tea is famous in Shizuoka

1~2 minutes are recommended to

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

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

(D Put 5g of green tea in (@ Waitfor1+2+4+6+ 8- 12 minutes. (@) 5 mL of 41% metaphosphate aqueous solution, 2 mL of 0, 10 mol/L
100mL of hot water at 70°C. - Kl aqueous solution, and 2 mL of 1% starch aqueous solution used
as an indicator are put in to the conical beaker, respectively.

(5) 1.0 mol/mL KIO3 aqueous solution is placed in a buret. : E

(&) Titrated each sample 4 times.

(3 Put 10mL of each solution(2) in a 10 mL
conical beaker with a pipette.




TE' Changes in Vitamin C Concentration over Extraction Time Increased in 8 minutes

3 138 —The experiment's precision was poor?

g 14 4 \LZZ

c 12 105 112 . —There is a limit to the amount of Vitamin C contained in tea

L e 4 Decreased

® ! 0.82 leaves ?

g 038 *

8 o6 048 Increased

8 0.4 b/ . P

o O The result is correct X The result is incorrect
0.2

c 0 . .

£ o la — Vitamin C decreased —Not an accurate result.

8 ¢ 1 3 % 4 % § 7 8 v W @ 92 after reaching that limit.

> Extraction Time (min)

Vitamin C Extraction Amount per Minute

°
S

90%

o
o

045 50%

0.41

°
=

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

°
®

0.2625

0.1867

°
Ny

01725

0.1017

°
2

Vitamin C Extraction Amount(mol/mL)

Extraction Time(min)
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https://www.tokyo-cha.or.jp/entry2013/20131011_1124.html

* Re-collecting data for the 8-minute experiment.
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Antioxidation effect of
ascorbic acid on iron

Group 11

Purpose

To observe the effect of ascorbic acid on iron oxidation.

#2

Method Experiment 1

20mL of 0.00325mol/L  20mL of 0.00325mol/L  Water 20mL + Iron

ascorbic acid ascorbic acid + Iron

@ Prepare these 3 petri dishes

After leaving the solution at room temperature for 1, 5, and 19 days, the
ascorbic acid concentration is measured using a titration method. #4

Background

9 \E—_/
LY | .

Ascorbic acid is used as an antioxidant in many food.

#1

Hypothesis

Ascorbic acid will reduce iron oxidation.

Decrease in the amount of ascorbic acid

; - Ascorbic

70 Initial value acid + iron
~ 60 f‘ Day 19:
£ 5o | The solution
& AN turned
x 40 \ 3 yellow.
§ 30 \
5 20 \ Water +
2 0 ~Ascorbic acid+iron Iron
\is decreasing more _IE_)ﬁy 1o
0 e iron
1 5 has rusted.

Number of days -
-eAscorbic acid only -sAscorbic acid + Iron =Water + Iron #5



Method Experiment 2

4mL of0.0QGSmoI/L Fe?* and Fe® were
ascorbic acid
+iron measured every few days.

Prepare six of these

#6

Discussion

* 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,
so0 ascorbic acid prevented the oxidation of Fe2*, and most of it
was consumed by the third day.

#8

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 Fe?* 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

Result Experiment 2

Number of days | Day 1 Day 2 Day 3 Day 4 Day 8 Day 15
Fe?* o) o o) o) o o
Fe¥* X X o) o) o) o

O:lons exist. X:lons do not exist.

Ks[Fe(CN)g]

Presence or absence of Fe2*

On the third
day, a
K4[Fe(CN P
4[Fe(CN)el 50 I precipitate
Presence or absence of Fe | formed. 47

Conclusion

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

Ease of oxidation

[ Fe > ascorbic acid > Fe?* }

- The reaction from Fe to Fe?* is not prevented by ascorbic acid.
Therefore, ascorbic acid does not prevent iron oxidation.

- The reaction from Fe?* to Fe3* is prevented by ascorbic acid.

* The oxidation process was different depending on whether or not

iron was added. #9

References
CHEHE R OEH-FREE OBE, (1964) |, BERSOE

23 UCEMERFIERIBRIZDINT, KEXERHIRER F£4218
<FE R, (1990) , E4 I UCOEFLIERE EARKE

#11



