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Experiment (9)
Quantitative and Qualitatiye Analysis of
> Ascorbic Acid
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massive hemorrhaging of flesh and gums, general weakness, and diarrhea. £
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Ascorbic Acid (Structure and Formula)
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The history of Vitamin C revolves around the history of the human disease scuruy. Its symptoms
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include exhaustion, massive hemorrhaging and swollen of flesh and gums, loss of teeth, general
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Vitamin C can be found in various products ranging from supplements to skincare products.

°
VITAMIN C BENEFITS,

« Reduces skin discoloration

itra C

i @ Vitamin

- Boosts production of collagen

0

« Reduces acne spots

« Keeps skin hydrated

.

« Helps soften fine lines/wrinkles

« Protects from sun damage

« Reduces inflammation

+ Makes skin radiant and healthy

.

+ Treats hyperpigmentation i U'AQM' LA.‘A.} 039290 o0 JJM-UJ 4.4.0‘).}
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** Properties of Ascorbic acid: Pov@fﬁ" = ;
Bree radicits =05 S

T Solaben  gzlb
' Naturally occurring organic compound (weak acid). —> w(&\u\)/ acichc soln. OB

—

v White to yellow crystals or powder.

s T exces Bl V' water-soluble vitamin (mildly acidic solution).

drexc > d cs On~e unstabe)
: M v" In the solution > rapidly oxidized (destroyed) upon exposure to heat,
\};,(OH) o= light, metals, and oxygen. =5
: e (Ca D CHppor mainky

In the dry state > reasonably stable to air (Not to UV light).
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d vegetables.

& Vitamin C occurs naturally primarily in fresh fruits an
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Quantitative Determmatlon of Ascorbic Acu_gl
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0—5) A suitable method for the determination of vitamin C (ascorbic acid, CeHsgOs) is a
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Reclox titration with potassium iodate (KIO3). In this reaction (redox titratiorll, potassium
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iodate is used as a titrant and when added to an ascorbic acid solution that contains
strong acid and potassium iodide (KI), the potassium iodate reacts with potassium

iodide, liberating molecular iodine (lI2) as shown in the reaction below:
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During the titration, if the solution contains ascorbic acid, the | produced in

equation 1 is used up in a rapid reaction with ascorbic acid (equation 2), during

which dehydroascorbic acid (CeHsOs) and iodide ion (I-) are formed: SO redox RV acle s %
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practical Work

——
d.
Materials & Chermicals Needed: Glassware Neede d

- Citric Fruit (Orange or Limon). - Buretti an?u?;aer:ric -

Starch indicator solution: (19%). -100m yo
i H2S04 (1M) - 20 mL pipette
: lodine Solutbn (0.05M). - 250 mL Erlenmeyer flask
f - Dropper.
. glet:g:lcr:scr;bqlir:t - Graduated cylinders (10ml) & (100).
i NaHCO; b - Test tubes
B f\;NO; » - Spatula

Notes:

. Be cautious while dealing W/'{h aq’ds
they can cause burns and /fr/{a_t/qn, so
avoid direct contact and keep it in the

fumehood.

Part 1: Determination of Ascorbic Acid Amount (mg%) in Fruit Juice:

Procedure:

Freshly juice a citric fruit (an orange) to obtain its juice.

Take 10 mL of the fruit Juice, place in a 250 mL Erlenmeyer
Flask.

Add 80 mL of distilled water and stir.

Add 10 mL of IM H,SO4 (Fume hood).
Add 5 mL of starch solution (as indicator).

Start titration with 0.05M lodine solution until you reach the
end point. e ;
gl Fruit juice containing
7. Record the volume of iodine solution (titrant) used to reach ascorbic acid, H2S04
the end point. and Starch indicator.
8. Calculate the (%mg) of ascorbic acid present in your fruit
sample.

lodine solution of
— known concentration
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> The sequence of colors is clarified in the following figure:

[ bright
Left flask: before the endpoint, the color of the solution reflects the brig
orange color of fresh orange juice.

(di [ ss of
Centre flask: Once all the ascorbic acid has been oxidized, a slight exce

lor in this case. This is

added iodate forms a starch-iodine complex, a green co

€ n ! s APJIII\\‘_
th ’cnd[.mu.( of the titration & '
L added after the endpoint

Right flask: If further iodate solution were to be

(missed the endpoint).
v

Part 2: Determination of Ascorbic acid Amount (%yield) in tablet solution
Procedure:

I. Dissolve a single vitamin C tablet in 200 mL

of distilled water (in a volumetric flask if possible).
2. Take 20 mL of tablet solution and add 70 mL of distilled water in
250ml Erlenmeyer flask.

3. Add 10 mL of IM H,SO4 and add 5 mL of starch (indicator).

4. Start titration with 0.05M lodine solution until you reach the end

lodine solution of
known concentration

ll’lllllJ_l

point.
5. Record the volume of iodine solution (titrant) used to reach the
end point.
P Vitamin C tablet
6. Calculate the (%assay) of ascorbic acid present in vitamin C solution, H,SO« and

tablet solution. Starch indicator.



% Part I: Determtnation or AsCorolic Acta Amount (rng=7o) trt rruitt
Juice:

» Notes:
o At the beginning, clean all pr _
glassware needed and label : & e

them clearly using permanent
marker.

o Burettes are very delicate and
expensive, make sure that you
clean them while they are clamped
to a stand.

o Rinse with distilled water, then
rinse with the titrant solution.

o Do not pour any liquid inside the
burette without using a liquid
funnel and wearing safety goggles.
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» The sequence of colors is clarified in the following figure:

Left flask: before endpoint, iodine formed from added iodate reacts with ascorbic
acid leaving the solution colorless.

Centre flask: At the titration endpoint all the ascorbic acid has reacted, and the
slight excess of added iodate reacts to give a pale blue color due to starch
indicator. This is the endpoint of the titration.

Right flask: If addition of iodate is continued after the endpoint, further starch-

~ \iodine complex is formed, giving the solution a stronger blue-black color. (Missed
v the endpoint). g ==
\ Cr/'/a" ) )
O—"\

A
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QX\'\\F > Calculations:

> The stoichiometric ratio of the reaction between ascorbic acid and iodine is 1:1.

» Please refresh your memory with calculations of: # of m
of: # of moles, a 9
amount(%Assay) before attending the laboratory ession R st and

2l Amout_ 003, NV hegePanghe
Part 3: Qualitati\%?t"e?r:']mﬁﬁaz of Ascorbic Acid: nm:\«(.ﬁ Pe(,‘(;’:(:t»
Many ware performed to detect the presence of ascorbic acid. <d~=\ \'-'?“\“’-‘

. AgNOs test: \oy 2zl

A.A “reducing agent” + Ach.j M Ag ppt. (Grey ppt.) + AgNO: + dehydroascorbic acid
S K \ ‘L‘;A — < 2
(o ag . )
ayex tedhube Sla By !,
Il. NaHCOstest: 4 id baee sl
t<achrn

A.A “acid” + NaHCO: “base”

NO‘\' Ndox .

—> (02 + H20 + sodium ascorbate (Bubbling)

Ill. Benedict’s test:
A.A +Benedict's reagent (Cu=-citrate) heat

Cuz0" orick red to brown ppL” + dehydroasco
]

roic acid




Ascorbic Acid Amount (mg%) in Fruit Juice
Ex: the volume of (0.05M) lodine solution obtained was 3 ml

Mol = weight / MWT

#of mol of AA = # of wol of I,
Weight of AA [ MWT AR = M x V,—7 k-

Ascorbic Acid=176.12g/mol
72/17642 = Qo_ax?_x
Weight of AA = 0.0264 9
s Al JB &2
0.0264 9 x 10*> = 26.4 mg im 10 wl of fruit juice

“ Molecular weight for

mg% -2 X mg in 100ml solution

26.4mg > 10 wl
727 > 100 wml > 264 mg%



Ascorbic Acid Amount (%Assay) in tablet solution

Mol = weight / MWT

Ex: the volume of (0.05M) lodine solution obtained was 11.2 ml

———— —

"tof wol of AA = # of mol of IZ:I i MO'fcu'a." weight for
weight of AA [ MWT AA = Mrz" v, Ascorbic Acid= I76.I2f/mol
?2/17642 = 0.05xM.2x102_
weight of AA = 0.09%6 9 > 20 ml of tablet solution (200ml?)

—-— T
0.09%6 9 AA > 20 wl

7o9AA > 200wl > 0.9%6 g -> Act.amount




o O
e % Assay Actual Amount

0 = 100%
% Assay Theoretical Amount 2 :

One tablet contains 1 g of AA = Theo. Amount
0.9%k 9 -> Act. Amount

0.906 o
% Assay = X 100%

19
- (oo% )\/




