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na L BeLeLLAT84 low viscosity alginate

1,2,3 a2 4% N 10 waz 12% initial peppermint oil
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neTaLRLTUNALRY medium viscosity alginate

1, 1.5 18 2% 1 10-25% initial peppermint oil
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138104 % encapsulation 189 lulAsnASAAaNIATENAN Low
viscosity alginate AN NTW 1-4% wiv A 10 WAz 12% initial

peppermint oil
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13310 % encapsulation 229 lulATnAFRALAANATEN AN medium

viscosity alginatemﬁmﬁwﬁu 1-2% wiv #i 10-25% initial

peppermint oil
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Microencapsulation technology

Microencapsulation is the process by which individual one material or
mixture of materials (the core) is surrounded by another material
(the shell) to produce capsules, spheres in the micrometer to millimetre

range, known as microcapsules, microspheres, respectively.

Shell L
<
» Core 4 O OO
& &
® @
Microcapsule (core-shell stracture) Mlicrosphere (matrix stracture)

Micro- and Nanoencapsulation
Technology Trends

RUS Patents

76-80 8185 86-90 99195 9601

|mMizroencapiuiation CNancensapaulaton |

The technology has been used in...
® pharmaceuticals
® cosmetics
® food industry
® agriculture

® printing

Wall materials

® Natural polymers: albumin, gelatin, alginate, chitosan
® Semi-synthetic polymers : MC, EC

® Synthetic polymers : Polyvinyl alcohol, polylysine,
polyglutamic

® Inorganic materials : calcium sulfate

Core materials

® Flavoring agents

® Vitamins and Minerals
® QOils and Fats

©® Herbs and Bioactives

® Misc. e.g. enzymes, yeast




Advantages of microencapsulation techniques in

human food & animal feeds

® Control flavors release, to avoid off-flavors within the

food

® Control release of active ingredient

® Separation of incompatible components

® Improve stability (protect from environment:

moisture, oxygen, UV light)

Advantages of microencapsulation techniques in

human food & animal feeds

® Preserve the potency of the vitamins, minerals or

probiotics added to the food product
® Masking of unpleasant taste/odour e.g. L-arginine

® Conversion of liquids to free-flowing solids

Encapsulation methods

Physical process Chemical process

® Spray drying Phase separation
® Spray chiling Solvent evaporation

Interfacial polymerization

.
[ ]
® Fluidized bed coating @ Solvent extraction
[ ]
® Pan coating
.

Simple and complex

Sodium alginate

® Sodium salt of alginic acid obtained from an extract of seaweed.
® An anionic polysaccharide

® Biodegradable and biocompatible.
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coacervation sacy L epey T, meey P meey B spcy
® In-situ polymerization G: Guluronate M: Mannuronate
Sodium alginate in food industry Chitosan

Stabilizer: ice cream, drink, dairy products
Emulsifier, Thickening agent: salad dressing, pudding, jam

Binder:

® Derived from chitin, a polysaccharide found in the exoskeleton of
shellfish like shrimp or crabs > |
® A natural cationic polysaccharide

® Biodegradable, biocompatible




_+
. : i . deacetylation
Chitin consists of N-acetyl glucosamine units
upe cap
[ =
4 b P T

Structure of chitosan

Chitosan in food industry

v glucosamine as a treatment for chronic arthritis

‘/chitosan as a natural fiber for reducing cholesterol

and absorbing fat.

Experimer 2l methods

Materials to be encapsulated

1. Peppermint oil

2. Holy basil oil

3. Chili extract: In-house preparation using 2
methods
® Percolation

® Soxhlet’s extraction

Extraction methods of capsaicin
1. Percolation

Dried chili + ethanol = Collect ethanol percolate @ 2,
3,8,10 & 11 days

2. Soxhlet’s extraction

0
Fresh chili M Dried chili

l Mill
Dried chili powder

l Soxhlet’s extraction

solvent: 95% ethanol, temp 50 °C

Ethanol extract

l Evaporate to dryness

Concentrated extract

Collect extract every 4-day cycle for 6 cycles, i.e. 24 days




In vitro antioxidant test

Spectrophotometric: 1,1-diphenyl-2-picry-hydrazyl (DPPH assay)

P

% inhibition of free radical DPPH (I %)

A

Tag A, = Absorbance of blank at 517 nm

A, = Absorbance of sample

Preparation of microparticles

Microencapsulation technique applied in this study was...

Complex coacervation
— Sodium alginate
— Chitosan

— Calcium chloride (CaClz)

Calcium alginate-chitosan beads

Alginate

Chitosan

Alginate-chitosan microparticles

Alginate-Chitosan cross-linking

Ca-Alginate cross-linking

O/W emulsion of peppermint

oil and alginate solution

Preparation process:

emulsify
_—

Oil + alginate

Chitosan solution + CaCl,

Filter, wash & dry




Factors have been studied in formulation step...
Observations
Sodium alginate Peppermint oil
Grade Conc. (% w/v) Conc. (%v/v)
® Morphology
LV 1,2,3,4 10 q .
® Particle size
12
® Encapsulation efficiency
MV 1,15,2 10
5 ® Release profile
20
25%
* Mv2/25 lignsanieala

Determination of entrapment efficiency
Capsaicin granules

Chili extract (30%) + corn starch

|

Pass through sieve # 16
Gas Chromatography

I Dry at 40 °C analysis

Dried granules

Stability studies
Long term test
Condition
Temp. 30t2°C

o 1
Humidity 751 5% RH A
Sampling every 3 months es u s ,cu ss | o ns
No. of batches 2 batches

Stress condition

Condition

Temp. 40E2°C
Humidity 751 5% RH
Sampling at 0, 3 & 6 months

No. of batches 2 batches




Percolation Soxhlet’s extraction
030 025
0.25 T % Capsacin 0 —— o4 Capsaicin
:;'f 020 —8— 1, Dihydrocapsaicin é —8— 9 Dihydrocapsaicin
g g 015
§ 0.15 g
z Z 010 1
g 010 A M
s ®
0.05 1 0.05
000 r i 0.00 » * -.- #
0 2 4 6 8 10 12 2 " 2 3 a 5 a
Days Cycles
Antioxidant
Morphology
Sample I1C50
BHT 7.85 x 10° (%w/v)
BHA 1.80 x 107 (%w/v)
Chili extract =
Holy Basil Oil 7.85x 10 (%viv)
Sweet Basil Oil 1211 (%v/v)

Morphology of alginate-chitosan beads

m -
- | e
[mi)
o
B iroguter "
2
B aggregation| el
-

Effect

of alginate concentration and oil content on

particle size

Low viscosity alginate

St ()

WS suiisusuIauas low viscosity alginate

1,2,3 uaz 4% # 10-25% initial peppermint oil

Lonc.of sginate
o)

Diameter is ranging from 0.8 to 1.1 mm.




Medium viscosity alginate

1, 1.5 uaz 2% ﬁ 10-25% initial peppermint oil

2 1.60 =
£ 112112119 oo
15 103121
e W oil15%
§ 1
205 O virzo%
o O vit25%

conc.of alginate

(%ew/v)

Diameter is ranging from 1.0 to 1.6 mm.

Effect of alginate concentration and oil content on

percentage of encapsulation
Low viscosity alginate

1331704 % encapsulation voluTasynsARainNTeN01N Low
viscosity alginate A28 1-4% wiv 1 10 uaz 12%

initial peppermint oil

Woinos

Ooil129

Sencapsulaton
g

nna

concof aigaate (5w /0)

% encapsulation is ranging from 10.3-46.87%

Medium viscosity alginate

encapsulation( %)

2
conc.of alginate(%ow/v)

% encapsulation is ranging from 6.44-75.59%

Release profiles

. ‘a o
msUanaag pepermint oil Mnlalaswsdiaa finm 10, 20,

30 wiiuaz 1-5 alaslu asazans pH1 uas pHE.8

Preliminary studies of stability

® Determination of capsaicin and dihydrocapsaicin content in
granules produced using chili extract 30% w/w (20 batches)
Capsaicin 0.34 £ 0.078 % w/w
Dihydrocapsaicin 0.21 & 0.043% w/w

Note: Color of granules faded upon storage. Capsaicin content

however did not change

Conc. isions




Extraction methods of capsaicin

® The suitable duration for extraction of capsaicin from chili using

percolation method was 3-4 days. The concentration of capsaicin
and dihydrocapsaicin obtained was 0.310% and 0.140% by weight,

respectively.

® The suitable duration for extraction of capsaicin from chili using

Soxhlet’s extraction was 3 cycles. The concentration of capsaicin
and dihydrocapsaicin obtained was 0.296% and 0.143% by weight,

respectively.

Microparticles containing peppermint

Both LV and MV alginate,

—

Increased alginate conc. % encapsulation decreased

Increased oil content m— % encapsulation increased

Compared between 2 grades
® Alginate MV grade offered better encapsulation efficiency.
® The formulation rendered the highest encapsulation efficiency

was MV1/25

® Release of peppermint oil from the microparticles
— pH 1 release @ 30 min
—pH 6.8 release @ 1 hr

Preliminary studies of stability

® Color of granules faded upon storage. Capsaicin content

however did not change

Thar < you
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