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Figure 1. Chemical structure of cellulose, chitin and chitosan

(a) cellulose, poly (1,4—B—D—glucose)

(b)  chitin, poly (1,4—2—acetamido-2-deoxy-B-D-glucose)

(c) chitosan, poly (1,4—2—amino—2—deoxy—B—D—glucose)

11 : Kurita (2001)
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Table 1. Solubility of chitosan with different acid solution (1 mg/100 ml of acid solution)

Acid concentration 1% 5% 10%
Acetic + + +
Citric -

Formic + + +
Lactic + + +
Malic + + +
Tartaric - +
Hydrochloric + - -
+:azanw , - : luazaiw

+ : solubility , - : insolubility
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Table 2. Characteristics of emulsion with different size of dispersed phase

Size of dispersed phase Characteristics of emulsion
Macroglobules ST mIoNa 2 S Taae
>1p paFUYUVIY

0.1-1.0 n SiatumiiGu

0.1-0.15 u dvatuaeudala dm lutidszme

C%

<0.05 anatuidszme

A Jd a a Jd
NUT ;. U UIWINY (2538)

HUNPTUFUAVDIAINTE Y (dispersed phase) 1AZAININGZD18 (continuous
3 a
phase) Il 3 ila fie
v Y Y
(1) dnaruyiati LIy (water — in — oil, w/o emulsion) dNATUFUATITA
I oy 1 v o 3 g’ o dy v o ] =
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Y v v
) ovarusiatiniulu (oil — in — water, o/w emulsion) BNAFUHATNA

S g‘ % 1 v o o3| 3’ di’ v v S Y Y S 9
nsgneduiiniu @rudmnsgneduii iedudgziluan vz AR BT NI (creamy texture)

v
v

Ay o a g . . I A w A 9 [

(3) DUATUIYIKDU (multlple emulsion) Lﬂu@ma%u‘wmqﬂmm&iuwaum

1A 1 a o 1 . e . . g . . .
agfmﬂmmmmmwmﬂu 1¥U water-in-oil-in water, w/o/w emulsion N30 oil-in-water-in-oil,

o/w/o emulsion
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J J o y v 71 o Y,
u'lﬁlulnllu @1%1%ﬂa@\1ﬂaﬂiiﬁua®\1ﬂﬂHﬂWﬂ"Uﬂﬂﬂ?ﬂizﬂ'lflllﬂ
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o wa Y < g’
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v A VS o o 4 A9 v o o S a a o aw 7
‘ﬂmnuulmmﬂmuumaam/mmnimmﬂu (U330 HguINg, 2538; ﬂ1§ﬂ@]'§ mﬁﬂizmﬁ,
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2.2.1 nalamsiHadiatu
A v o 9 1 Y a d! [} Y o Y [] g’
918 THYIENOUAIBYOUNAIBENTBY 2 FUAT luawsoniula wu i
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Tagordens lgnasaudeeraldlugivosnnusou (heat) MIAUNTOIVET (mechanical
agitation) M3duaziiou Taendwdeq (ultrasonic vibration) #30 197 (electricity)

o v

o Y < A Y ' Wy K v o a o
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222 MITNHIANNAINIVBIBNATH (McClements, 1999)
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Aummvedladuiuivensuiieveunalediaties 2 siada luawnsord
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E4 1
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Y
o a o 1 a g o
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a 1 d'd . d! 1 a
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o o v o A A va . e a ]
mludinszne uazdninzae Aelantiaily amphiphilic molecule Hvualuanalvg

= = ' =~ A = o o a ad A & A '
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]
Q/ v I
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1 Y
= 1

o 1 S o ! { &
(monomolecular film) Tagwududisezydnmadunduin dwbiiszpdmdmaduly
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(particle stabilization)
4
ANNAIAIYRIBNATUTUBgAUANUAITD TuMsnIzneRIvetoYn A Tua)
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a dg’ Y d' =\ [ LY dydg, LY a d'
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mgmﬂazma”lﬁ'q'm“lmfﬁu mgmﬂ%ﬁdauﬁagi“lmfwﬁ’ummdﬂm% (3yutipaNa1 90 BIA)
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= 1 < ald A A 1 @ . 2 o Y
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Aav o e . o o Y o Av o ' .
V0903 a%¥ 1115282817 (long-term stabilization) m;ﬂu@faﬂ%’m‘wmuaﬂvuﬁﬁmuwﬂﬁmu (high
molecular weight emulsifier) &4 laun TU5@u fnthnsnuanuasilvesdadu laeldnaln
A dy a < % . . = d'dgl’ a
MmNz auuiuRIvesoynIama luliu (charge stabilization) nalnmsfavesiNuAIv0
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Y A
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e

A % 4 1 < % @ o
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daaduvesdiunvourined uN¥o U1 uFUSenI1 hydrophilic-lipophilic balance (HLB)

o A v W

fvrasuusazsialial HLB uana1dny a13nlda HLB é1 sz auiudiasussuy
3’ 2’ L d' Y v Aa o U a oy % 2’ d‘ Y
1 luiiiu a1snlvian HLB dhunanavzmnzavnuavasustiaiiguluii vazaisilvan
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NAANUNTATULIFIA 1NT 1Fi19DIasUraIe%iia Thanasukarn LAZADE
= Yo o Awv v 1 @ a . . A = a @
(2006) ANHINAVBINS 1FAIMONAFUTINAY 3 A (tertiary emulsion) A TRy lamgsa-gam
a = Aav o ¥ o0 Av o 1 a A d‘ 9
a (SDS) la Tauau uazmaaulumsmssudiiadu Taearhotadunsazilaiilszyn Inseadns
[l @ Aa o I~ . . < . .
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. a 3 . . ° A Aav o a .
biopolymer atnAAUILIY anionic polymer MmswanoNatu Iaeldnaiin electrostatic layer by
o Yo o0 Awv o A ltd'Q <3 % [ 09/’ o w 1 ﬂiawwd'ﬂ}d
layer shldahdtadundovegnivouda ludunaazdu awdny dewalvioiadui el
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NINAADIVDN Krog Lazate (2004)
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Ogawa UazAME (2003) ARYIWAYINIIFAaTasuswiu 2 wila
(secondary emulsion) Ao %Ay wazlalauyy Minsnandiiadu IaelHnain electrostatic
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Table 3. Effect of different pH and emulsifier type on emulsion stability

condition emulsifier type
anionic onionic cationic
pH>7 stable stable unstable
pH=7, non-salt stable stable stable
pH=7, polyvalent salt unstable stable unstable
pH<7 unstable stable stable

111 : Balsam uay Sagarin (1974)
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cﬂTlNﬁ 2 aNHUTNITNIZIIYAIVOIDNATUITNUINULNAANTUAZIU ﬂumiazaw“lﬂmmu
Figure 2. Droplet size distribution of emulsion from sun flower oil with chitosan solution
111 : Rodriguez tazam (2002)
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Figure 3. Droplet distribution of emulsion with different degree of deacetylation (DD)

11 : Rodriguez tazam (2002)
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