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Introduction

Non-communicable diseases

Diabetes (8.2 Deaths by cardiovascular disease (CVD)
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Healthy cooking oil

According to American Heart Association (AHA), the healthy cooking oil must satisfy the balance between

v' Monounsaturated fatty acids (MUFA)/ polyunsaturated fatty acids (PUFA) (1 to 1.5)
v ®w-6/w-3(1to4)

v Presence of antioxidants

Concerns of PUFA rich edible oils Common prac_tices for shelf-life extension
& its adverse effect

—p Addition of synthetic | Toxic effect on human

Lipid antioxidants health on long run

Lower - .
shelf life oxidation Addition of extracted

‘ natural antioxidants

*Induces high cost.
Light, heat and pH
sensitive

Proper

storage » Partial hydrogenation
conditions

Trans fatty acid
generation
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Healthy cooking oil

According to American Heart Association (AHA), the healthy cooking oil must satisfy the balance between

v" Monounsaturated fatty acids (MUFA)/ polyunsaturated fatty acids (PUFA) (1 to 1.5)
v 0-6/w-3(1to4)

v Presence of antioxidants

Proposed Solution

Blending of vegetable oils Con\.rersion into o_il powdel.' using
- r microwave drying technique

Microencapsulation of PUFA rich

oil blend
Synergistic oil blend with balanced
fatty acid composition high —

endogenous antioxidant potential
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Oil Powder : Basic Concept

» The oil powder is produced by microencapsulation process through solvent evaporation.

* Microencapsulation is defined as the process of surrounding or enveloping one substance within
another substance, yielding capsules ranging from less than one micron to several hundred
microns in size.

* Two phases: (a) Core material, and (b) Coating material.

0il
Emulsifier

Wall material

0il A

Solvent evaporation g O;
Emulsifier — O O

Emulsification / Oil powder
Homogenization

Wall material
solution
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Process Flowchart

Veget
Veget able
able oil 1

i ﬂ
¥

Rice bran-peanut-flaxseed
‘ oil blend with synergistic
effect

Homogenization

_ —— Balanced fatty acids &
Microencapsulation of Microwave drying Antioxidant rich oil
optimized oil blend technology powder

Wall materials
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Edible Oil Blending

Refined RBO without added  Refined PO and FO without Fatty acid composition and antioxidants of edible oils
synthetic antioxidants added antioxidants and oil blend
Parameters RBO PO FO OB
RBO: 50-75% MUFA/PUFA 1.14 1.13 0.11 1.1
PO: 20-40%
FO: 5-10% W6/(M3 42 74.37 0.11 2.7

Total phenolic 3.42+0.5 | 3.46%£0.2 | 3.98%+0.3 | 4.67+0.3

content (mg
*RBO: Rice bran oil

*FO: Flaxseed oil LAl i)
*PO: Peanut oil Total tocopherol | 827+8.7 | 286244 | 128+2.42 | 696+0.25
content m
Optimized edible oil blend (OB) (ppm)
obtained by D-optimal mixture design Do (O8] e _ _ o
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Thermal and oxidative stability of edible oils and oil blend

. Tonset . Peroxide value
Oil samples OIT, min Totox value
(°C) (mEq/kg)
RBO 239.46+0.042 32.3£0.02 1.51+0.48f 8.89
FO 180.14+0.03k 20.4£0.10 3.45+0.258 11.40
PO 195.6+0.06f 26.25+0.11 2.87+0.322 7.16
OB 209.21+£0.05¢ 27.67+0.08 1.81+£0.07¢ 9.63
:_ o _Sil_el_f:l_if_e_(-d_a;/_si _O_f_O-B- ;E _36;6_:_2_ 3_ 9_ t_l-_1_9_ o _: T, et : Thermal decomposition onset temperature

"""""""""""""""""""""" OIT: Oxidation induction time
TOTOX: Total oxidation
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Processing of Oil Blend into Oil Powder

By D-optimal mixture design
(1) Heat at 60 °C «Starch: Protein- 3:1

(2)
*Milk protein isolate (MPI):
NS Wall material Sodium caseinate- 2:1
\ solution
S N Soy Lecithin ,
SN

Oil-lecithin
Oil blend

Oil blend Oil-wall material
Homogenization () pall mat

(3)

<
<«

Microwave dryer

Sodium
caseinate
Maltodextrin

MPI

0/W emulsion

Oil powder
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Microencapsulation by Microwave Drying : Basic Concept

\ Emulsifier

. Radiation
0il
Polarization of water
materials \ , ,

R T Selective heating of

~ ~_ coating materials

. FR X I l
Solution Homogenized Microwave drying of Fusion of coating
emulsion emulsion materials into shell
Formation of
Induction period (IP, h) of oil blend almost doubled . microsphere upon
cooling
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Properties of encapsulated oil powder

55 Properties MW oil
__ 50 d
3 a5 powder
S 40
g 3 Bulk
o 30 : 0.39 £ 0.02
% 25 ol density(g/mL)
5 20 True
S 15 : + 0.
% 10 —e—oil density(g/mL) 1.024£0.05
S 5 powder - . _ i N : .
o, owability Fair Light microscope image showing
0 7 14 21 28 Water activity 0526 oil droplets in O/W emulsion
Storage time (days)
Water solubility
Effect of storage at 60 °C for 30 days on the peroxide index(%) 83.1+0.02
value of oil blend and microencapsulated oil powder
Wettability (s) 180 + 0.05

Antioxidant properties of the encapsulated and non-encapsulated oil

Properties 0il Blend MW oil powder A Y -
£ : L g )
% Inhibition (radical scavenging activity) 82.20 72.10 SEM images of microencapsulated
Total phenolic content (mgGAE/100g) 4.67 4.03 oil powder
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Well-adjusted . . -
MUFA/PUFA & omega FA Unique selling points Extended shelflife

Nominal cost

Easy handling
Saturated fat replacer
Developed oil powder Market oil powder

Balanced fatty acid Yes No
composition

Added antioxidants No Yes
Artificial colour No No

Shelf life (months) Upto 12 Upto 12
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Plant Machinery for 100 kg Vegetable Oil Powder

Coating materials (60-70 kg)
*Maltodextrin

*Sodium caseinate

*Milk protein

*Lecithin

Soy lecithin Wall materials

Microwave Dryer

High shear
homogenizer
d l ‘ ~I e P

-

-
Laer =

Vegetable } Emulsion= 200 kg

oil blend A L
Capacity: 0.5 to 5000 kg . J
Impeller tip speeds up to Power: 750 W
5200 ft/min Frequency: 2.45 Hz

Drum heater
Power: 550 to 1250 W

oY)
‘Approx. Rs. 480 -510/ kg

Sachet filling: 100 to 250 g

Pouch packaging machine Vegetable oil powder= 100 kg
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Partial or full replacement of

Food Applications Done in FCTL

@

Addition of vanilla
into aged mix

Frozen dessert Flat breads

Biscuits/cookies

-
Frozen in ice
cream maker

Frozen Dessert

Ingredients

Bakery premix

INDIAN INSTITUTE OF TECHNOLOGY KHARAGPUR
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Vegetable Oil Powder

e MUFA/PUFA & omega fatty acids
balanced

e Antioxidant Rich

e Heart healthy

e Less Energy Consumption

e Nominal cost

Margarine

e Reactive Catalysts
e High Equipment Maintenance Cost
e More Energy Consumption

¢ Risk of Trans Fat and More Saturated
Fats
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Patent, Publications & Awards

Patent Publications Awards

®== m o310 Journal of mmlfst LWT
.i’ i v Volume 142, May 2021, 111018
INTELLECTUAL rien S
PROPERTY INDIA )
BN HRA THR ORIGINALARTICLE 8 Full Access
GOVERNMENT OF INDIA ok s , .
megzjem” Shrice i Effect of microwave treatment on preparation of stable PUFA || Oxidative Stabﬂlty oftemary blends of
enriched vegetable oil powder and its influence on qualit : -
ey geLanEotp W\l vegetable oils: A chemometric approach
parameters
%2 9. / Patent No. > 403832

Monalisha Pattnaik i Hari Niwas Mishra a Pattnaik A &, Hari Niwas Mishra

3T . / Application No. : 201831037151 Development of Poly-unsaturated Fatty Acid PUFA and

Antioxidant Rich Vegetable Oil Powder for Healthy Heart
T FTH F ARG/ Date of Filing 01/10/2018 International Journal of e J @ ~ Monalisha Pattnaik
. e () ke Frncis
/P ‘ INDIAN INSTITUTE OF TECHNOLOGY, KHARAGPUR FOOd Sﬂence ) st = 2 . .
Wetkes Vechnology 90 oo Critical Reviews in Food Science and Nutrition SITARE-Gandhian Young Technological Innovation
st forn T & e 334 9, 39 o § qumERn MICROENCAPSULATED OIL BLENDS - Award (SITARE‘GYT]) (2 020) by Blotechnology
AND PREPARATION OF SHELF STABLE OIL POWDER A% anfawpt & fom, ¥z arfafvam, . .
1970 3 & s 2016 % 9 4 4 6 @ e g Original artice ) Fullces Industry Research Assistance Council (BIRAC),
o &
It is hereby certified that a patent has been granted to the patentee for an invention H q ot : e 155N homegage Department Of BIOteChD.Ologyj Government Of Ind]a-
entitled MICROENCAPSULATED OIL BLENDS AND PREPARATION OF SHELF STABLE Development and quallty evaluatlon Of mUItNItamln fortlfIEd T T -ASI0R FOUNDA' TION T
OIL POWDER as disclosed in the above mentioned applic-ation for th.e Ferm of 20 |0W‘fat biSCUltS Amelioration ofthe Stablhty Df polyunsaturated "10L;Na{m,mun Wi e R
years from the 1* day of October 2018 in accordance with the provisions of the fatty afids and bioacti\'e enriched vegetable Dil' as the {m”m{w‘} :‘;‘:‘ Pathshala
Patents Act,1970. | . . - ' SHRISOMALAL vy, PATNEY are prowd to presen;
Monalisha Pattnaik g Hari Niwas Mishra blending, encapsulation, and its application VYAS - SEA INNOVATION AWARDS - 202
Monallsha Pattnaik,
25)uly2022 | https://doi.org/10.1111/jfs.15992 Monalisha Pattnaik & Hari Niwas Mishra A il 5
b\lc ;';I\ Liposomes from
;ml o< for Extraction and A Computational Study on the Multi-Component
— nnovative lechnologies ror £xtraction an . . P :
T . 10°0gles for = Nutrient Delivery System and Its Binding Interaction
f“"’mﬁ Microencapsulation of Bioactives from Plant-Based ith Li | Memb t
. x . Food Waste and Their Applications in Functional Food with Liposomal Membrane
A Srrpne® Development oy @ onatsna patintk” 20 ot ) o s st @
:ﬂ;: q ( A M. by @ Monalisha Pattnaik ' 2, ) Pooja Pandey 123 &, (3} Gregory J. 0. Martin? , {3} Hari Niwas Wishra | & and Agricutural and Food Engineering Department, Indian Institute of Technology Kharagpur, Kharagpur 721302, India
Date of Grant 1610872022 Gontroller of Patent @ Muthupandian Ashokkumar 2" & " Auhort whom correspondence shoud be addessed.
1 Agricultural and Food Engineering Department, Indian Institute of Technokogy Kharagour, Kharagpur 721302, West Bengal, T Presented at the 2nd Intemational Electronic Conference on Foods—Future Foods and Food Technologies for a Sustainable
Rt - g ez § TR F I, I T @ A B, SR 2020 F 9 R SR g e A India Warld, 15-30 Oclober 2021; Availate online: hitps:Toods2021.sciforum.net’. V‘(
Note. - The fees for renewal of this patent, i it is to be maintained will fall has fallen due on 1* day of October 2020 and on the same 2 School of Chemistry, The University of Melboume, Parkuille, VIC 3010, Australia ’ B e SHR] SOMALAL AS SEA ]NNOVATION AWARDS
day in every year thereafter 3 Dapartment of Chemical Engineering, The University of Melbourne, Parkville, VIC 3010, Australia Academic Editor: Christopher J, Smith 2 02 2 (1 St Prlze) Of the Solvent EXtraCtOI'S ASSOC] atl()n
——-—“ Autharto whom correspondence should be addressed. ol Lifs Sci. Forum 2021, B(1), 103: https:iidol.org/10.3390/F oods2021-10836
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