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INTRODAUCTION

Eruearch Queation:

Hew do pateral pigments from jamsn hlosbesy, and bestroot commpase in thedr
ability to prevent oxidaton using sample, low-cost antiomidant tests”

Background and Review of Literature:

Frae radicals are highly reactive molecules that covss oxidative sress, demaging
cells and leading to aging and varous diseases. Antosadamts neuiralize thess fres
radicals, gy protecrne biologicsl svmems Swnthenc snuoexidames sch 3z BHET
{batvisted hydrozyioluens) and BHA (batilated bydroxvanizols) are commonly

usad in foods, but they may bave undexrable side effeon.

Mataral smtioxidasts, particelarly those derived from fruits amd vegstables, are
consdersd zafer and healthier sitemetives Pizmests such a: anthocvanine: (foumd
in jumun snd blusberry) snd betalains (found in beetroot) are waer-soluble
compounds knewn for their asticxidant properties. Previous smdies (Stmtzingd:
Carle 2004; Shabididr Apehizamalan 2015} have demencrared the role of thess

pigmmanty in reducing oxidative stress and profecting biomolecule fom damags.

Parpose:



Thiz smdy am: to demonotrate sntioridast sctviny of namrsl pisment= exraced
from commonly svailable fruits and o compare thew effclency uing simple

schgal-level tests.

Hypotheiz:
It is kyvpothesized tha anthocvanis-rick pisments (from jamun snd bhasbery) will

show swomgsr antioxidami acvity—grestsr prevestion of brownmimg or color
chanze—than betalain-rich besroo piomeng:

3. METHODS - Methodology snd Frocedures
Orrerview:

Two simple sntioxidant testing methods were emploved unsing fuit pigment

[eag LW

1. Appls Ergvming Test - okserving the prevemtion of smzymatic browming
apple slices,

2. Iodine—5tarch Test — meamriag the reduction of iedine color by sntioxidants.



Procedure Summary:

Pigmments ware omiracied fom fresh zamples of bloebamy, pineapple. bestroot,
spinsch carror, pomesranste and orange Each sample (10 g2) was sround wuth

distilled water or lamon juice, Altered, and the extract was rored.

For the Apple Erooning Test equal-sized apple slices were mweated wiith different
exmirscis. Browming imtensay was recordsd at O, 10, 30, and 60 mimstes using a 0-4
visnal scabs Comerel:s imchnded sscorbic scid (pogvive) and dietbled warsr

(megative).

For the lodme—Starch Test jodme-starch mivmre was mested with plemen

exirscis. Feduction m color imtemsity over time ndicsied anticmidant sirengih.

Variables tested included type of fut piEment, concentrabion of eXITACE,

temperanare, and solvent wisd for exracion.

The contrel group was the apple slice freated with distilled waier, and the positive
contrel wes sscorkdc aced



4. Resplin

Tahle A — Exract Fecard

Fruit | Pigment Culowr of

Blushemry | Anthocyamin Deep purple
Pintapple  Flavasoid | Pale vellow

Spinack | Chlorophyll | Green faist

DPomegranst: | Anshocyanim | Red

Orange |Flavomoid | Vellow
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Trastment 0 mim 10 mim
Elusberrvextract 0 1
Dimspple sxmact 0 E
 Bestroot extract 0 1
Spinach extract I (2
' Carrot exmact o 1
Pamesramate extract | 0 B
Orasge extract 0 2
Positive Commrel | 0 ]
(Ascorbic and)

Negative o [2
Commol(W aer)

| 30 min

1
LR

L

Score

3 ' Strong ationd
 weak
 medinm

4 | wealk

3 medium

2 | awong
weak
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4 | No satioxidant
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Table C - Effect of Concentration (Dilution Series)
 Frug Extact Dilutios  Dilusion  Dilmion | %
{ix X (43 | Brewning

| vx Coatrol
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Fmit.F.ﬂn:t.RmTu; F.Ei:l]:uﬂd Wanm | Observation MNotes
(25C) {(3°C (40C
Emehesry D 10 2 Beat af cool temparanre, heat
reduces affct
Pmespple 3 2 4+ Weak perfarms beter when cool
R 13 _1 3 7 e e s |
Spimack | 3 2 4  Poorantomidsnt actaty
 Carrot E 1 3  Mild: better when kept cocl
-Pm:l 1] b | '\’E}'mgllnww
Crange |2 1 3 | Moderate antioxidant, loses activity
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Tabls E — Exiraction Selvent Effecy

Fruit Extract | Wter ‘Lemen  Ethomol  Bem
Exirac Juice Exiract Selvent
Browming  Ewmract Browning
Score Browming  Scors
Score
Bluehemry | 1 0 1 Lemon
juice
Pmeapple |3 2 2 Lemon
juice
Beswoat 1 1 1 | Lemon
juice
Spimack 3 2 1 " Ethenal
Carmt 2 1 1 Ethenal
Pomesmanate 1 0 1 Lemon
jutce
Crange 3 2 2 Lamon
jaice
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Table F - Indine—Starch Tear Fealrs

Exiract

Elashemy

Papple

Spinack

Carret

Pomegranats

Imitial Color

' Dark blus

' Dask bius
 Dark blus
' Dask biue
 Dark blue
 Dark blus
- Dask biue

| Color afier 1
m

| Light Blue

| Blus
| Blne
' Blus
| Blue
| Light Blue
| Blue

| Light blue
| Pale Blne

| Lizht hine
| Pale Blue
| Lighr Blne

| Color after 5 Ralative

Smengd

|Palevellow  High
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DISCUSSI0N

The deta clearly imdicste that blusbsmy and pomegransts exmacts, both nch

in anibocvamins, had the highest antioxidant capacin, clessly following the

ascarbic acid control Beetroot, comtsinmg hetalains, showed moderste anticondant

actvity. Fruits sach az pmeapple and orange, whick have fewer pipmemn
antiomidantsz, wers less effectve

These resules abign with published resessch (Sunmims® Carle 20040

showing thay anthocvaning are powerfial bvdrozen donors and radical scavensers

The expacted oend from the hypothesiz was brpely confirmed

Foamble Sowrces of Error;

Unequal applbe slice tuckmezs could affect surface oxidanos rae

Room tempersture fhectustions may haive influsnced browning rate.

Afmor moonsistencss B exirsct concsnTation or pH



Unexpectsd Observations:

Pomegmanate extract thewed hisher sntoxidant activity than predicied ksl due

1o polyphenalic compounds = additton 1o plements

4. CONCLUSIONS

Thie experimant demonstrates thar narural pisment: pozsess snpeoondant
propertias and can effectively delay oxidation. Among the tested fuits, blusberry

that anthocyvanio-rich pigments are potent nansral astioxidants.

The resnits suppen the hvpothesis and hishiizb that simple, eco-frendly,
and low-cost clasgoom mathods can maccenrially demonstrate antioxidast
proparnies withoot sophistcarsd insimments.

Application s
Educational demonstrations of antoxzidants m school laboratories,

Fromotion of snthocianin-rich firaits for health bemaits

Foundation for further quantitsie sudies nkng spectropbotomety or
DPPFH sssay.
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