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ABSTRACT

Due To Short Term Stability Of Edible Oils The Need To Enhance Their Shelf Life Is An Important Area Of
Research. Fortification With Synthetic Antioxidants Has Side Effects At Higher Conc. This Study Aims To
Determine The Effect Of Mixture Of Leaf Extract Of Vetiveria Zizanioides And Cynodondactylonon Lipid
Oxidation Inhibition Of Vegetable Oils.Oxidative Rancidity Is Mostly Determined By Peroxide Value And Free
Fatty Acid Estimation. Three Different Temperatures (20°C, 37°C, 50°C) Were Selected For Accelerated
Storage Conditions Studies. According To The Results The Peroxide Value Was Increased With Storage Time.
The Peroxide Value Of Oil Sample Without Extract Showed The Maximum Value. This Showed Their Effect
On Lowering The Peroxide Formation During The Lipid Oxidation. The Oil Samples With Added Extract Have
Shown A Reduction In Free Fatty Acid Content With Reference To Control. The Free Fatty Acid Content Was
Reduced To A Larger Amount In Samples Kept At 37°C When Compared To Samples Kept At 50°C. This May
Have Occurred Due To The Denaturation Of Antioxidants Compound At 50°C.
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I. INTRODUCTION

Fats And Oils Are Considered As
Valuable Components Of Diets; And Also Due To
An Increase In Development And Prosperity Of
Nations The Use Of Oils And Fats Has Increased
In The Foods [1]. Manstates That High Standards
For The Safety And Quality Of Foods Are
Considered Around The World [2].The Consumers
Are Worried About The Time Food Will Last
Before It Starts Deteriorating, Food Producers Are
Worried About The Long Life Of Food Products
Of Shelves And Government Agencies Are
Worried About The Time Till When The Food Will
Maintain Its Quality As Listed On Its Label.
Determination Of Shelf Life Of A Food Product Is
A Difficult Task, But Is Required For The Labeling
Of The Finished Product. As Some Products Of Oil
Degradation Can Be Toxic In Nature, Thus It Is
Important To Determine The Shelf Life Of Oil For
Safety And Quality Measures [3, 13]. Long Shelf
Life Oils Are Of Great Importance During
Conditions Of Food Shortage And Natural
Calamities [4]. Shelf Life Of Qil Is Mainly
Dependent On Its Susceptibility To Auto Oxidation
Which Is Determined By Its Fatty Acid Content [4,
5, 6].Naturally All Of The Vegetable Qils Present
In The Market Have A Significantly Short Shelf
Life. Manufacturers Have Developed Oils With
Fewer Amounts Of Fatty Acid And Unsaturation In
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Order To Increase Its Stability Towards Oxidation
[7, 4, 12].Accelerated Shelf Life Testing Is The
Method Of Choice To Determine The Shelf Life Of
Food Products [6]. The Actual Storage Studies Are
Very Time Consuming For The Oils Which Are
Highly Stable As The Take Longer Time To
Deteriorate. To Increase The Rate Of Deterioration
And Reduce The Time Needed For Significant
Changes In Quality, Accelerated Storage Studies
Are Performed. This Helps To Achieve
Deterioration Rates Early At The Defined
Temperature [8]. Many Factors Govern The Shelf
Life Of Vegetable Oils, Examples Are Temperature
Of Storage, Fatty Acid Content, Exposure To
Light, Oxygen Concentration, Presence Of Free-
Fatty Acids, Presence Of Pro-Oxidants And
Presence Of Antioxidants [9, 10].

Natural ~ Antioxidants  Are  Widely
Incorporated Into Foods And Oils To Prevent
Oxidation And Extend Shelf Life [14,16]. The Goal
Of The Study Is To Investigate The Activity Of
Antioxidants Present In Vetiveriazizanioedesand
Cynodondactylonto Inhibit Oxidation Of Cooking
Oil [11]. From This Study, We Can State That
Mixture Of Leaf Extracts Of Vetiveria
Zizanioidesand Cynodondactyloncan Be Used As
A Potential Natural Antioxidant In Food Industry,
Extending Shelf Life Of Cooking Oil.The Oil
Samples Used Weresoybean Oil, Mustard Oil,
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Olive Oil And Rice Bran Oil.Soybean Oil Is The
Most Commonly Used Vegetable Oil.Soybean Qil
Constitutes Four Phytosterols:

Sitosterol,Brassicasterol,Stigmasterol And
Campestrol.Mustard Oil Extracted From Mustard
Seeds Is A Fatty Vegetable Oil.It Has A Slightly
Pungent Odor And Appears Dark Yellow In Color
[15]. Olive Qil Is Extracted From The Fruits Of
Olive Plant. Apart From Being Extensively
Utilized In Cooking All Over The World, Olive Qil
Has Also Conquered The Cosmetic Industry. Rice
Bran Oil Is Produced From The Outer Layer Of
The Rice Grain (Bran) And Apart From Its Use As
Cooking Qil It Is Also Used For Medicine. In
Japan And Asia (Particularly India) Rice Bran Oil
Is Commonly Considered As Healthy Oil.Rice
Bran Is Utilized In The Treating Diabetes, High
Blood Pressure, Alcoholism, Obesity, High
Cholesterol, Andaids; For Inhibiting Stomach And
Colon Cancer; For Inhibiting Heart And Blood
Vessel (Cardiovascular)Disorder; For Improving
The Immune System; For Enhancing Energy And
Increasing Athletic Capacity;For Increasing Liver
Function; And As An Antioxidant [17].

1. MATERIAL AND METHOD

The Shelf Life Of Oil Was Determined By
Using Accelerated Shelf Life Testing (ASLT),
Where The Product Is Stored At Elevated Stress
Conditions (Storage Temperature Of 50 And 20)
And Room Temperature. Oil Samples Were Stored
Using An Amber Bottle, And The Bottles Were
Sealed And Kept In A Dark Room (Inside An
Incubator) To Avoid Direct Exposure From Light.
The Temperatures Were Selected To Stimulate
Relatively Fast Degradation, To Determine The
Shelf Life Using ASLT (Without Destroying The
Fundamental Characteristics Of Qil). PV And Free
Fatty Acid (FFA) Concentration Were Measured In
An Accelerated Storage Test. All Laboratory
Analyses Were Performed In Triplicate, And
Averages Are Presented.
Fortified Cooking Oil Samples Were Analyzed For
The Following Parameters: (1) PV; And (li) FFA
Level. These Two Parameters Are The Most
Common Parameters To Characterize Oil
Deterioration.

2.1 Estimation Of Peroxide Value

Peroxide Value Is A Measure Of The
Peroxides Contained In The Oil [18]. The
Peroxides Present Are Determined By Titration
Against Thiosulphate In The Presence Of KI.
Starch Is Used As Indicator. To Measure PV, The
AOCS Cd 8-53 Method Was Used: 5 + 0.5 G Of
Oil Was Dissolved In 30 MI Of Glacial Acetic
Acid (Chloroform Solution). After The Addition Of
0.5 MI Of Saturated Potassium lodide With
Occasional Shaking For 1 M And 30 MI Of
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Distilled Water, The Solution Was Titrated With
Sodium Thiosulphate Until The Yellow Color
Faded. Starch Indicator Was Added, And The
Titration Was Continued Until The Blue Color
Disappeared. A Blank Determination Was
Conducted, And The PV (Meg/Kg) Was Calculated
Using The Following Equation;
Peroxide Value = (S - B) X N Thiosulfate X 1000
Weight Of Sample
= (S - B) X N Thiosulfate X 200

Where: Sis The Volume Of Sodium
Thiosulphate Used In The Cooking Oil Sample
Until The Yellow Color Faded (M), Bis The
Volume Of Sodium Thiosulphateused In The Blank
Sample Until The Yellow Color Faded (MI), N Is
The Normality Of Sodium Thiosulphate (Meg/MI
Used For Titration), W Is The Weight Of The
Cooking Oil Sample (G).
2.2 Estimation Of Free Fatty Acids

To Measure Free Fatty Acid (FFA), The
Percentage Of Free Fatty Acid In Each Sample
Was Determined By The Titration Method (AOCS
Ca 5a-40). Ten Grams Of Sample Were Weighed
Into A Flask And Then Neutralized With 50 MI Of
95% Ethanol And 1% Phenolphthalein Indicator.
The Mixture Solution Was Heated To A Maximum
Of 22 °C In A Steam Bath For 3 Min, And Then 2—
3 Drops Of 1% Phenolphthalein Indicator Were
Added. The Final Solution Was Titrated Against
Potassium Hydroxide Solution (0.01 N) Until A
Permanent Pink Color Persisted For At Least 30 S.
The FFA (%) Was Calculated Using The Formula
As Follows:
FFAV = (V x N(KOH) x 56)/W

Where: V Is The Volume Of KOH Used In The
Blank Sample Until The Pink Color Persisted (Ml),
N (KOH)Is The Normality Of KOH, W Is The
Weight Of The Cooking Qil Sample (G).

I11. RESULTS

3.1 Peroxide Value Estimation
The Peroxide Values For Four Different Cooking
Oils At Three Different Temperatures Are As
Follows:
3.1.1 Peroxide Values Of Water Extract

The Result States That With Reference To
The Sample Kept At Room Temperature 1. E. 37°C,
The Peroxide Value Remains Approximately Same
At 20°C And Reduced Drastically At 50°C In All
The Oil Samples.This Result States That The
Antioxidant Activity Reduces With Increase In
Temperature And Thus The Peroxide Value, Which
Is An Indicator Of Lipid Oxidation Increases With
Increasing Temperature.

DOI: 10.9790/9622-0804033640



http://www.ijera.com/

Garima Gupta Int. Journal of Engineering Research and Application

WWW.ijera.com

ISSN : 2248-9622, Vol. 8, Issue4 (Part -111) April 2018, pp36-40

8.5 | CdSample | Temperatrz | Peromde Vale Without | Peramide Vale Witk
0 Frman (Mg Xg Extract Meg’Kg)

BB | 3 [ 512280
TxeBm (M | 57
RezBm (M | 2
Mastrd O | 3 4Tl
Mastard (] B+ npz=il

6 | MestardO | X ue- BR-0M
Sosten Ol 85004 24-0

(8 |SotemOi 5451 B12-103

9 | SostemOil | X G34-8m R

I Otre O 0 64506 §Me=007
‘\

T ‘5551-::-‘ Im-0H
‘\

I iB=08
‘\

Table 1: Peroxide Values Of Water Extract Of
Mixture Of Vetiveria Zizanioidesand
Cynodondactylon
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Figure 1: Peroxide Values Of Water Extract
Mixture Of Vetiveria Zizanioidesand
Cynodondactylon

3.1.2 Peroxide Values Of Ethanol Extract

The Ethanol Extracts Have Shown Better
Results Than Water Extracts With Reference To
Reduction In Peroxide Content. The Result Shows
That With Reference To The Sample Kept At
Room Temperature I. E. 37°C, The Peroxide Value
Remains Approximately Same At 20°C And
Reduced Drastically At 50°C In All The Oil
Samples.This Result States That The Antioxidant
Activity Reduces With Increase In Temperature
And Thus The Peroxide Value, Which Is An
Indicator Of Lipid Oxidation Increases With
Increasing Temperature.
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Table 2 Perdxide Values Of Ethahol Extract Of
Mixture Of Vetiveria Zizanioidesand
Cynodondactylon
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Figure 2: Peroxide Values Of Ethanol Extract Of
Mixture Of Vetiveria Zizanioidesand
Cynodondactylon

3.2 Free Fatty Acid Estimation
3.2.1 Analysis Of Free Fatty Acid Values Of The
Oil Samples With Water Extracts

The Effect Of Mixture Of Leaf Extracts
Of Vetiveria Zizanioidesand Cynodondactylon In
Water On The Free Fatty Acid Content During
Accelerated Storage Conditions (20°C, 37°C, 50°C)
Is Shown In Table 3. The FFA Value Of Oil
Samples With Extract Has Shown Lower Values
As Compared To FFA Values Without Extract. The
FFA Values At Elevated Temperatures I.E. 50°C
Have Shown Increased Values Which States That
The Antioxidant Capacity Of The Extract Is
Reduced By Increasing Temperature As Stated
Previously.
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Table 3: Free Fatty Acid Values Of Water Extract
Of Mixture Of Vetiveria Zizanioidesand
Cynodondactylon
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3.2.2 Analysis Of Free Fatty Acid Values Of The
Oil Samples With Ethanol Extracts

The Effect Of Mixture Of Leaf Extracts
Of Vetiveria Zizanioidesand Cynodondactylonin
Ethanol On The Free Fatty Acid Content During
Accelerated Storage Conditions (20°C, 37°C, 50°C)
Is Shown In Table 4. The Result Shows That The
Antioxidant Activity Of Ethanol Extract Is Better
Than Water Extract. The FFA Value Of Oil
Samples With Ethanol Extract Has Shown Lower
Values As Compared To FFA Values Without
Extract. Here Also The FFA Values At Elevated
Temperatures Have Shown Increased Values
Which States That The Antioxidant Capacity Of
The Extract Is Reduced By Increasing
Temperature.
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Table 4: Free Fatty Acid Values Of Ethanol
Extract Of Mixture Of Vetiveria Zizanioidesand
Cynodondactylon

IV. STATISTICAL ANALYSIS
Peroxide Values And Free Fatty Acid Assays Were
Performed In Triplicate. Mean Values For
Different Parameters Were Calculated And
Compared By Analysis Of Variance (One-Way
ANOVA) Using Online Software. Moreover,
Statistical Differences Between Mean Values Were
Identified At Confidence Level P<0.001.

V. CONCLUSION

Oxidative Rancidity Is Mostly Determined
By Peroxide Value Estimation. It Estimates The
Concentration Of Peroxides And Hydro-Peroxides
Produced In The Primary Stages Of Lipid
Oxidation. The Two Main Factors That Promotes
The Formation Of Peroxides Are Light And High
Temperature. The Peroxides Produced During
Oxidation Are Estimated By Titration Against
Thio-Sulphate In The Presence Of Potassium
lodide. In This Starch Acts As An Indicator. In
This Study The Level Of Oxidation Was Evaluated
By Estimating Peroxide Value Of Different Qil
Samples With Or Without Leaf Extracts Of
Vetiveria Zizanioidesand Cynodondactylonin Two
Different Solvents. Three Different Temperatures
(20°C, 37°C, 50°C) Were Selected For Accelerated
Storage Conditions Studies. The Effect Of
Antioxidant Property Of Water Extract On PV Is
Shown In Table 1 And Figure 1, Whereas The
Effect Of Ethanol Extract On PV Is Shown In
Table 2 And Figure 2. The Studies Were
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Conducted For The Storage Period Of 30 Days.
According To The Results The Peroxide Value
Was Increased With Storage Time. The Peroxide
Value Of Oil Sample Without Extract Showed The
Maximum Value. This Showed Their Effect On
Lowering The Peroxide Formation During The
Lipid Oxidation.

The Second Most Frequently Method
Used For Estimating Oxidative Rancidity Of
Edible Qils Is Determination Of Free Fatty Acids
Produced During Oxidation Of Lipids. The
Generation Of Free Fatty Acid Is The Result Of
Hydrolysis Of Triglycerides And Can Get
Stimulated By Interaction Of Moisture With Oil.
The Effect Of Mixture Of Leaf Extracts Of
Vetiveria  Zizanioidesand  Cynodondactylonin
Water And Ethanolon The Free Fatty Acid Content
During Accelerated Storage Conditions (20°C,
37°C, 50°C) Is Shown In Table 3 And 4
Respectively. After 30 Days Of Storage The Free
Fatty Acid Content Of Control (Oil Samples
Without Extract) Has Increased. The Oil Samples
With Added Extract Have Shown A Reduction In
Free Fatty Acid Content With Reference To
Control. The Free Fatty Acid Content Was
Reduced To A Larger Amount In Samples Kept At
37°C When Compared To Samples Kept At 50°C.
This May Have Occurred Due To The Denaturation
Of Antioxidants Compound At 50°C.
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