21 (guava)

Ps/'dlum guajava Linn. Myrtaceae

Staphylococcus aureus [15,16,17]

211
(tannin) 8-15% Catechol Pyrogallol
(essential oil) bisabolene, caryophyllene, caryphyllene oxide,
longicyclene, tertiary sesquiterpene alcohol 2.1 [17,18]

31191 2.1 Anwouzdndiu lu uasnaenarF (18]
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Caffeic acid

9]
HO > J-l
~ P AT N
N /\(/ i “OH

1]

MR /, -

o™ 1/
OUH

Quercetin

\\ﬁﬂ\n i
Kaempferol
- e
o a (\ H‘)‘; \OH
| oH

L
HO ¢ )/\T"/\r-/

[20,21]
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Quercetin-3-tt-L-arabinofuranside

Guaijaverin
(L) L ]|
. "
"

Aviclarin
i Pl ~ .
OH <|) ’; “(’3/.. \(l
’L (."\H x
ii

Acylated flavonol glycoside

Streptococcus mutans,

Salmonella enteritidis, Bacillus

HO A on

cereus
OH ¢ ’
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Guavenoic acid
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P—caryophyllene
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Copaene
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21 ()

P-bisabolene

\'/ V

Farnesene
2.2
221 (extracts)
[21,22]
2211
1. (carbohydrate)
(starch) (gum) (cellulose)

(mucilage)

(agar)

10

[22]



11

2. (fat)
3. (volatile oils essential oils)
"
(aromatherapy)
4. ? (resins)
(gumresin)

(oleoresin)

5. (alkaloids)

6. N (glycosides)
(genin) (aglycone) (glycone)
(flavonoid glycosides) (anthraquinone glycosides)
(tannin) (saponin glycosides)

7. (terpenoids)



2.2.2 (essential ail)
[23,24,25]
2221 [25]
(terpenoids)
(monoterpene)
(sesquiterpene)

1 (monoterpenoids)

2. (sesquiterpenoids)

3. (aromatic compounds)

(phennyl  ring)

(propane)

12



2.2.2.2 , [26,27]

150-300

2.2.3

[21,28]
2231 (distillation) 3

1 ' ' (steam Distillation)

13



2.2.32

(Boiler),

(water and steam distillation)

(steam distillation)

2

(expression)

14



2.2.33

2-3

2234

/ 1
distillation

A

(essential ails)

15

(resorption)

ri

7-10

(solvent extraction)

expression solvent extraction enfleurage
I 1
( ) o
(concretes) (resinoids)
(pomades)
(absolutes)
1
tinctures

2.2 [29]



2.3 (textile and antimicrobial agent)

1

[30,31]

2.3.1 (antimicrobial agents for textiles)

[30,32]

1
2)
3)
4)
5)

6)

2.3.2 [32]

16



(gram negative)

2.3.3

D

2)

(chemical bonding)

K.

pneumoniae

(gram positive)

[32]

(surface

17

.aureus

2.3

application)



18

3)

(internal antimicrobial release)

']

(encapsulation technology)

2.3 ()

() (©)
[32]



2.34

(antimicrobial)

1)

(copper) (zinc)

2)

3)

PHMB

4) (chitosan)

[31,33]

(metals and metal salts)

(cobalt) (silver)

(silver nano)

19

(quaternary ammonium compound)

(Polyhexamethylene biguanide: PHMB)

pH

PHMB

PHMB



5) (triclosan)

(3~cyclodextrins

(dioxin)
2.35
(cytoplasm) ' (flagella”
host
2.35.1
Escherichia cos/

Pseudomonas aeruginosa
1

Pseudomonas

Pseudomonas

Bacillus subtilis

[34]

aeruginosa

(pili)vi

20
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Staphylococcus aureus

2.3.6 ' [35,36]

2.3.6.1 4

2.3.6.2 [35,36]

1. (physical or mechanical process)

2. (chemical finishing process)



2.4 ' (microencapsulation)

(microencapsulation)

[37,38]
24.1
1-1000
2 3 (core nucleus)
(shell wall)
2 2.4 [37,39,40]
o e L
)
) o~
Mononucleus Mutmucleus Multinucleus
spherical spherical iregularspherical
. .
Agglomerde Microcapsule
muffinucleus double shell
") Sett E3SS Core
2.4 [41]
24.1.1 (core ucleus)

2.2

2.3

[40,42,43]



2.2

Solvents

Plasticizers

Acid and bases
Colorants

Fuels

Catalysts

Adhesives

Perfumes

Recording materials

Medicines

Organisms

Foods

Agricultural chemicals
Swelling agents

Rust inhibitors

Others

23

[40]

Benzene, Toluene, Chlorinated diphenyl, Cyclohexane,
Paraffin, Esters, Ethers, Ketones, Alcohols, Water,
Glycerin

Phthalate-type plasticizers, Adipate-type plasticizers,
Phosphate-type plasticizers; Silicones, Chlorinated
diphenyl, Chlorinated paraffin

Fuming nitric acid, Boric acid, Caustic alkali, Amines
Pigments, Dyes, Leuco dyes

Nuclear fuel, Rocket fuel, Gasoline, Light ail

Curing agents, Oxidants, Reducing agents, Initiators
Polysulfides, Heat-sensitive adhesive compositions,
Amines, Epoxy resins, Isocyanates

Menthol, Mercaptan and Essences

Xerographical  toners, Silver halides, Couplers,
Developers, Fixing agents, Inks, Magnetic powdwes,
Diazo compounds, Photosensitive resins, Liquid
crystals, Photochromie compounds

Aspirin, Vitamins, Amino acids, etc.

Hemoglobin, Gelatin, Enzymes, Yeasts, Bacteria, Vims
Oils, Fats, Condiments, Flavors

Herbicides, Insecticides, Fertilizers

Azo compounds, Sodium bicarbonate, Baking powder
Zinc chromate

Cellulose flock, Fire-suppressing chemicals, Shoeblack,

Detergents, Clay, Silver, Phosphorus



2.3

[43]

Cosmetic Textiles (On contact with skin)
Aromatherapy & Fragrance Textiles
Phase Change Material (Thermoregulation)
Thermochromie & Photochromie

(Colour Changing System)

Flame Retardant Textiles

24

Friction, Pressure, Biodegradation
Friction, Diffusion through Polymer Wall
Temperature

Temperature, Ultra-violet Light

Flame, High Temperature

24.1.2 (shell wall)
2.4 [37,40,44]
24 [40]
Protein Collagen, Gelatin, Casein, Fibrinogen, Fiemoglobin,

Polyamino acid
Vegetable gums Gum arabic,

Dextran sulfate

Agar, Sodium alginate, Carrageenin,



24 ()

Cellulose

Condensation polymers

Copolymer

Homopolymer

Curable polymers

Inorganic materials

25

Ethyl cellulose, Nitrocellulose, Carboxymethyi cellulose,
Acetylcellulose, Cellulose acetate-phthalate, Cellulose
acetate-buthylate-phthalate

Ethyl cellulose, Nitrocellulose, Carboxymethyi cellulose,
Acetylcellulose, Cellulose acetate-phthalate, Cellulose
acetate-buthylate-phthalate

Nylon,  Tetron,  Polyurethane, Polyurea, Formalin
naphtalenesulfonic acid condensate, Polycarbonates,
Amino resins, Alkyl resins, Silicone resins

Maleic = anhydride copolymers with ethylene or
vinylmethyl ether, Acrylic acid copolymers, Methacrylic
acid copolymers, Polyvinyl chloride, Saran, Polyethylene,
Polystyrene, Polyvinyl acetate, Polyvinyl chloride, Saran,
Polyethylene, Polystyrene, Polyvinyl acetal, Polyacrylamide,
Polyvinylbenzenesulfonic  acid, Polyvinyl  alcohol,
Synthetic rubbers

Epoxy Resins, Nitroparaffin, Nitrated polystyrene

Wax, Paraffin, Resin, Shellac, Tristearin, Monoglyceride,
Beeswax, Haze wax, Oils, Fats, Hardened oils
Calcium sulfate, Graphite, Silicates, Aluminum, Alumina,

Copper, Silver, Glass, Alloys, Clays



2.4.2

24.3

2.6

26

[38,45]

pseudo-solid

(Microencapsulation Techniques)
3

2.5



2.5 [46]
L 1
(Coacervation) (Interfacial polymerization)
2.

(Phase separation) (- itu polymerization)

2.6
[47]
1. (Coacervation)
(Phase separation)
2. (Air suspension)

3.

(Pan coating)
4,

(Spray drying)

5. (Orifice process)

1

(Air suspension)

2.

(Pan coating)

3.

(Spray drying)

4,

(Orifice process)

2-5000

35-5000

600-5000

600

1-5000

27
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2431 (coacervation) (phase separation)
f (phase
separation) coacervation droplets coacervation droplets
f 2.5 [40,42,44]

(coacervation) (phase separation)

2
1 (simple coacervation) 1
' f ! pH
2) 1 ’ LD (complex coacervation)
1
pH
[~ . .
/} )// % .« : « »g® | Reitulaticn by 0
//' // pH ehango | .‘ f |
I ( - i . _______ ->
e ///‘ ‘: « .: Inmafc ill
|/ ( Yi 5 nusleus o %* UMpMatUr* O 0
‘ / i_’Zf_‘i_,“ ‘. «lid pH
RO TR soacervate y -
Emulsion 1 l Coaservation l | R*ti*ulafloit
2.5 (coacervation)

(phase separation) [48]



2.4.3.2

2.6

(Interfacial polymerization) [50]

(Interfacial polymerization)

2.6

2.7 [42,44]

(semi-permeable membrane)

[49]

29



Core

Methyiphthaloyl
ethyl glycolate

Iron powder
suspended in
methyl methacrylate
Ligroine

Aqueous triamine

Glycerin

Liquid paraffin

Nujol

Benzene

Diethylenetriamine
Toluene
Amines

Toluenediisocyanate

Water

Monomer
Qil-soluble
Terephthaloyl chloride

Terephthaloyl chloride

Terephthaloyl chloride
Terephthaloyl chloride
Adipic acid chloride

Dodecanediol acid

chloride

Toluenediisocyanate
Hexamethylene
bischloroformate
Toluenediisocyanate
Epicoat 828

Epoxy resin

Polymer of

ethyltrimethoxysilane

and dimethyl silicone
Styrene and

acrylonitrile

Water-soluble

Bisphenol A

[40]

Ethylenediamine

Ethylene tetramine

Diethylenetriamine

Hexamethylene

diamine

24,6-

Triaminotoluene

and

ethylenediamine

Ethylene glycol

Hexamethylene

diamine

Diethylenetriamine

Hardener T
Amine
Sodium

trimethysilanolate

Casein

Wl

Polyester

Polyamine

Polyamine
Polyamine

Polyamine

Polyamine

Polyurethane
Polyurethane

Polyurea
Epoxy resin
Epoxy resin

Silicone

Graft

copolymer

30



1)

2)

3)

(semi permeable membrane)

4)

2.4.3.3

(surface active agent)

[41,49]

( -situ polymerization)

(dispersing agent)

2.8, 2.9

2.10

[21]

31



) [40]

Core

Chlorinated
diphenyl, Lard,
Cotton seed
Plasticizer

Neopentane

Chlorinated
diphenyl

Cellulose floe

Iron oxide

Chlorinated
diphenyl

Monomer

Styrene + divinyl

benzene

Unsaturated
polyester,
Precondensate of
phenol with
formalin

Methyi
methacrylate

Diallyl phthalate,

Styrene
Butyl methacrylate,

Styrene
Styrene

Linseed ail

Catalyst

Benzoyl peroxide
(BPO)

Potassium
persulfate,
Hexamethylene

tetramine

BPO, KXrD 7

ABIN

BPO

Potassium
persulfate

Cobalt naphthanate

Additives to
Agueous Medium
Gum Arabic, Soap,
Surfactant

Red ail, nonionic

surfactant

Colloidal silica,
Aqueous
polyamine solution

Surfactant

N2gas

Potassium laurate

Gelatin,

Gum arabic

32
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29 (
) [40]
Core Monomer Catalyst Organic Medium
Azobisisobutyronitrile  Styrene, TiCl41Triethylene Benzene + Methanol
Butadiene aluminum
-Al-Hydride Versamid + Toluene +
Epon 828 Hexamethylenedisiloxane
Urea Butadiene and Phosphoric acid Trichloroethylene
arylglycidyl ether
Sodium hydroxide Acrylonitrile, NaOH Hexane
Methyl
methacrylate,
Vinylidene
chloride
Boron trifiuride Vinyl cyclohexane Petroleum ether
diepoxide
Iron oxide, Ti02 Methyl Azobisisobutyronitrile  Petroleum ether

methacrylate +

Methacrylic acid

Cellulose floe Ethylene TiCl4+ Tributyl Toluene + Methanol
aluminum

Complex of polyvinyl  Ethylene TiCl4+ Methyl Toluene + Methanol

pyrrolidone with magnesium bromide

iodine



) [40]

Core

Phosphoric acid

Ammonium
perchlorate
Phosphoric acid,

Fertilizer

Urea

Ascorbic acid

2434

chamber

chamber

Monomer Catalyst
Isobutylene, Vinyl acetate, NOZ2 Boron
Methyl acrylate, Tung oll
Dichloro-p-xylylene, Heating
di-p-xylylene

Polybutadiene,

Butadienestyrene,
Butadieneacrylonitrile

Tung all

Methy! siloxane

(Air suspension)

g

pan coating

[42,44]

34

n2

Vacuum

Heated air

Heated air
Heated air



35

2.7 Fluid-bed coater (a) top spray (b) bottom spray (c) tangential spray

[46]

2435 L (Pan coating)

500

[38,42,44]

2.8 (Pan coating) [41]



36

2.4.3.6 (Spray drying)
(flavor)
i
chamber 2.9

100-160

Spray dryer

[38,42,44,46]

Foeed susponsion «———3 | -« - .

<
Hot air ' -

Spraying nomhe <.
-

Drying chamber

Core particle”

Microcapsule - - ?Q o

i

(Spray drying) [46]



2.4.3.7

hardening bath

1)
hardening bath

2)
bath

3)

inner cylinder

inner cylinder

37

V  (Orifice process)

nozzle
tube nozzle nozzle
nozzle
bifluid nozzle 2
nozzle hardening

concentric double orifice
outer cylinder

outer cylinder

[42]
() () ()

+

-

______ Q-- - - = = -O-- =1 Hardening bath

2.10 nozzle

[49]



244

2441

release)

24.4.2

activated release)

(air refresher)
2.4 4.3

core by swelling)

(degree of swelling)

[51,52]

38

(diffusion  control

(pressure

(release of



39

24.4 4 (Solvent

activated release)

(dry beverage)
2.4.45 (release of

core by melting)

lipid, modified lipids

waxes

2.4.4.6 pH (pH sensitive release)
pH

pH (collapse)

pH

phospholipid - based liposome



2.11

[37]

A W N R

40

=

jet blocking



211 ()

conN

41



2.5

211 ()

10.

42

1 1
2 2

3.
1 1
2 2.

(Polyurethane-urea, PUU)

waterborne polyurethane

(semi-permeable shells) -

[53,54,55]



MDI+PEG

MDI+EDA

w y»~

Y Nco 4

MDI+HYD

ocN (V c4 MCO +

211

Soft segment

/

/

43

o 3 ‘NO 110 -VAsjdro-v
r iné

M-N-C--C “ MH,

H, H,
urea
HN= R ONO “Sro " "NH
urea
- [53]

Rigid segment

[ I |

Fon ol ety Aoy an—d M
O~CH, —CH, 3—0 ‘_E_Q\Q‘m"g)ﬂz-cﬁiﬁ ,—r‘i—@—cn, » —E—.—O———

/

x = about 40 or so

2.12 1

2.6

Cheruiyot

250

H |H H

Urea linkage Urethane linkage

- [56]

[57]

(Tannins) (Flavonoids)

( . aureus)
(E. coli)

(Minimal Inhibitory Concentration, MIC)

500



Joseph [58]

aureus) 4

B.cereus,
) 5
(Fungi) 3

aculeatus

Thilagavathi [59]

60

60

Thilagavathi [60]

aureus)

2

80%

40

B .subtilis,
A.species, A.rhizogenes,

Candida

Coacervation-spray drying method

L.lactis s.aureus

E.aerogenes, G .Oxydans

tropicalis, Aspergillus niger

10

(E. coli)

Spry drying method
100 % 10

10

44

(E.
p.fluorescens
Aspergillus

3

. aureus

3

10

80
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M ? -

Rodrigues [10] -
Interfacial polymerization

/

55 SEM
87 5
Salauna [61] -

(xylitol)

(diphenyl methylene diisocyanate; MDI)

% loading capacity

Shigi [62] ' : - -
3 dimethylol dihydroxyethyleneurea (DIMDHEU)

25



Pablo

[63]

10

46
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