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Figure 4. Effect of deacetylation time at room temperature on degree of deacetylation of chitosan

Bars represent S.D. (n=3)
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Figure 5. Effect of the redeacetylation time at 60°C on degree of deacetylation of chitosan

Bars represent S.D. (n=3)

Different letters on the bars indicate the significant differences (p<0.05)
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1.2 ANNHHA (viscosity)
A o Y &£ A Y o 1 aa 1 @ @
werh laTausuinde 1.1 Feliszaumssiianyozsiauanaeny 3 szal
Ay = S 4 o Y 9 oA
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Mm319h 5 Anurtavesasazate laTausuiliszaumsiidanyes Fnamany

Table 5. Viscosity of chitosan solution with different degree of deacetylation

Viscosity (cps)*

Degree of deacetylation (%)
1.5 % chitosan concentration 2.0 % chitosan concentration

78.55 140.00+0.73" 189.72+0.79™"
83.41 137.44+1.23" 188.13+0.75™"
86.98 135.72+1.67 184.69+4.84"

Y]

[ v A s A o o d A v A 1 (] A o o an
fJﬂ‘]sJiGl'JWiJWLﬁﬂ‘ﬂﬂNﬂuiuﬂ@ﬁNulﬂEl']ﬂuiJﬂ’NﬂJLmﬂ@]'N@ElNiJ'LJEJ’(?ﬂ UNNFDA (p<0.05)

9

[

o v A o = o o 1 1 v o an

on¥IAINUN N luun aReIfulnNuLANA eI AN DA (p<0.05)
v v v

* AUNDY = ANVIAUUNIATFIUIINNTNAADY 3 F1 * Mean + standard deviation (n=3)

Different small letters in the same column indicate the significant differences (p<0.05)

Different capital letters in the same row indicate the significant differences (p<0.05)

1.3 ANENsalUMsIVI (water binding capacity) #azaNNa NIl uMsdv iy (fat
binding capacity)
Y
M3fAnEIANA 0 TuN3 U (water binding capacity) waganuamsaly
& < . . . Y &£ o Y o w ' aa
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danalianuaunso lumsdu Tusiudinud Tdunudy  ua liuanaafiun1eadn(p=0.05) (M

d‘ 09/’ dy d‘ (% 1 dydw 9 d’d

FRMANLINT 3) Natieaiieanndiedislalausulunmsnaaeatilidnyas Iaseadaniinag
1 w = 1 d‘ 1= 1] [ 09/’ % o w 1 a
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Tauswalasuudas 1) anuamnsalumsdv lviudatinu Ty (No er al., 2000; Bough

et al., 1978; Wu and Bough, 1978; Muzzarelli, 1977)

[

v Y v
M1 6 anuausalumssuitazanueausolumssulviuvedlaTauuntsedunis
MIANYEFNaN 1NN
Table 6. Water binding capacity and fat binding capacity of chitosan with different degree of

deacetylation

Degree of deacetylation (%) Water binding capacity (%)* Fat binding capacity (%)*

78.55 267.2549.18" 152.53+6.86"
83.41 281.18+4 44" 149.8144.40°
86.98 493.88+10.58" 162.09£9.95"

[
IS %

v @ [ r'd [ 1 ] v o w aa
AonyInaniuluaoduLAeINULANULANANEE1NNTBTAYNNEDA (p<0.05)

[ ]
=S 1

Y
*AUNQY + mgﬁmmummsgmmﬂmimam 3 %1 * Mean =+ standard deviation (n=3)

Different letters in the same column indicate the significant differences (p<0.05)

1.4 mangavesnyiiveurinuwyfiveulviiy (hydrophilic liphophilic balance, HLB)
a g & [ o @ [} an v @
M3 IATIZHA HLB vod laTausu dallszaumsiniavyosdnauanaienu 3
52AU Andooaz 78.55 83.41 1Ay 86.98 TagmsmuinA1 HLB 1inaumsuesniwuinigivae
y = 1.261x +5.0159 (MAKWIN N 90 5) HamanaaesnDItieszaumshiangossiaves In
a0 t:' dg‘ 1 Y S z:' dgl 1 A v o W an
Tausulaunuay dawalial HLB UAnNNIued NlisdAyneana (p<0.05) (msuma
g 4 o Ao va ~ A o , ~
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v v : Y P = av o a g} o 3’
agunsalumsivnwmilaa wazl¥lumsmIeusdatusianiniulutin (McClements, 2000)
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osnieszaumsiiianyezdnage Taseadnlwanaveslalansulinyoziludase
A -4 o o a s 3
(NH,) ivwgadu awnsosuTlsaou ez liwedwesn laidsz piuuan Selianuaunsolu
[y g‘ Y J KX A dgl . = dy U =
mM3auih 18@ A1 HLB 34iA1ga¥iu (Rodriguez er al, 2002) TumsanmiinuilaTausuiia
1 1 d! Y A (% d' d‘ 1 S [ Y
HLB oglu319 25-44 dalndifeanumanaassduinnuilalausulisn HLB wny 34 uaz

36.7 (Rodriguez et al., 2002; Schulz et al., 1998)
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Table 7. Hydrophilic liphophilic balance (HLB) of chitosan with different degree of deacetylation

Degree of deacetylation (%) HLB*
78.55 24.57+0.84°
83.41 35.07+0.74°
86.98 43.13+1.01"

v o 1 @ @ J @ [ [ v o @ aa
AonyInaniLluaoaNIAEINULANUUANAEE1NNTBTIAYNIIETDA (p<0.05)

v v Y
* AUNDY = ANTIALUNIATFIUIINNTNAADY 3 F1 * Mean + standard deviation (n=3)

Different letters in the same column indicate the significant differences (p<0.05)

v v
AA o 4

2. mawsaaazAnanAvedlalauuiiinvinluagamany
4
s lalausu1U1¥ iRz ol Sududesdnudeautiaiiugiuves

wva 9

Y 1
laTauzu TasmwiziminTuanaveslalauasy Feduwnsnteuends uaulianiuay
Y Y H Y 1

wila  Aanwawnsalumsdi uazdnluiin saismaugavesnyiseuthnunynsen T
o = o = wa Aad o v
HuvedlaTausy Jehmsanyauiiaves laTauguniimiinTwanaseiu Tas lalas

{ ! v o [ J a 4 wva
ladla Tauzuianzuanaiaiu uazih laTausudinann llinseiauiaves laTa

9 [ dy
uasu lAnaa il
2.1 annzilflumslalasladlnlausy
o oy o @ oy o °
mslalas lad laTauguldfiminluana 3 szaude shminluanad
v v
(100-500 ATamady) WmiinTuanalunais (600-1000 A laaiadu) uaziimiinluanags
a @ o A [ o w [l ana 9 9
(1100-1500 i Tasnadu) Tasilalausudlszaumssidanyozsiaiosas 78.55 (10 1.1) 11
Y { |
Wudwmulumsmannzimuzaulumslalas lad lalausudrearsazatonialalas
a_ 9 9 s S o = Ay ~

AneInIudY 2 uosuea 1Wuszezal 0.5 waz 1 ¥1109 Ngangiides (2528 ossuwaiTed)

a =~ ' A T I g‘ o
uazgurgl 60 esrusaFea wudlalausun liiuns lalas ladiianimiinTuana

Y v
' A o

a Ly d! (% 9 v 1 S 0 LU 3’
1326.74 Alaaiadu dea laniiimminluanags duwlalassuiriiums lalas ladiani
Y 1 1]
wiin Tuwanauanaenu luediuanzildlumslalaslad Weszoznar uazquugiily
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[ A Aq ¥ J YA oy o
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laTausunanua 9 wila Feliszaumstianyosdnauaziiminluanauanannu ield

Tumsanuianiiaves laTausuas |1l

d' 3’ o A s 1 @
3197 8 1hviin Turanavesla Tausuimiums leTas ladnanzuanaiei

Table 8. Molecular weight of chitosan hydrolysed at different conditions

o Molecular weight (kDa)*
Hydrolysis temperature (
Hydrolysis time (h)
FalY
\=y
0.5 1

25-28 1299.76+78.82* 943.54+30.86"

60 1026.74+67.33™ 419.22+79.19"

[ v A 3 A1 o v A v A 1 ' A v o w aa
aﬂmmwmwmmnmqﬂu“luﬂaamxmmﬂuummummqafmuuam UNNANAN (p<0.05)

[ v A o ] { 1 [ [ 1 ] v o aa
onyIAINuN Nt luuaaRetulinnuuana e lisd YN DA (p<0.05)

] [ Y
* AUNAY + ﬂ”ll‘ﬁ8&&1J1!3J1G]§§11!i]1ﬂﬂ151/]ﬂa’0\1 3 %1 * Mean =+ standard deviation (n=3)
Different small letters in the same column indicate the significant differences (p<0.05)

Different capital letters in the same row indicate the significant differences (p<0.05)
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d' vAa d' 4 1 [}
m3191 9 auiavedlalausunaningmslalas laduanaiany

Table 9. Characteristics of chitosan with different hydrolysis conditions

Chitosan Degree of deacetylation Molecular weight Hydrolysis conditions
product (%) (actual value) (KDa) (actual value) Time (h)  Temperature °0)
1 75-80 (79.96) 100-500 (419.22) 1 60
2 75-80 (78.63) 600-1000 (943.54) 1 25-28
3* 75-80 (78.55) 1100-1500 (1326.74) - -
4 81-85 (84.87) 100-500 (213.32) 1 60
5 81-85(83.92) 600-1000 (768.43) 1 25-28
6* 81-85(83.41) 1100-1500 (1208.34) - -
7 86-90 (87.12) 100-500 (219.57) 1 60
8 86-90 (87.04) 600-1000 (672.96) 1 25-28
9% 86-90 (86.98) 1100-1500 (1230.31) - -

* = Tyirhumslalas lad (non hydrolyzed)

d . .
2.2 ANNYIUA (viscosity)
o 09}1 a 9 A = I A o
m”lﬂimwum 9 FUAINUD 2.1 (MITNN 9) mmmmﬂumﬁazmﬂmmu
Y 9 1 [y A 9 aa Y 9 9 Y o
ANWVUVULANANWNUY B I88aL 1.5 1AL 2.0 Gluﬁﬂia$ﬁ1ﬂﬂﬁﬂ@$%’¢lﬂﬁmﬂluﬁﬂﬂ'ﬁ$ 1.0 L1aIA
' A A Y A 4 ' v A
ATAITUNUR Wmummmmmumm"lﬂimwmwmm ﬁﬂWﬁiﬁﬂ?WﬂJﬁuﬂﬂl@\‘]ﬁWiagﬁ1ﬂ
2 4 | A v o w aa A A A A
"lﬂT@lucvmwmu@mmuﬂmﬂnﬂmaaﬂ (p<0.05) (MIINMARNUINN 5) (MTIWN 10) 1UDI1NN
o Yy 9 S A 1 o Y a Y]
i%ﬂﬂﬂ’ﬂllléllll"lluq\‘l Nﬂiiﬂﬂ!ulﬂT@IL!%ua%ﬁWﬂ@giuﬁWia%ﬁﬁliﬂﬂ ‘V]ﬂ‘ﬁlﬂﬂwu‘ﬁglla$ﬂ1§
dsgaudrszninluanansoayunaswaumnn  dewalinnunilavesarsazatela Tauaudl
' 4
ANNNAIY (Rodriguez et al., 2000; Hosokawa et al., 1990)
dy J d’d 5 o U 1 a A 1 3 d‘ 2’ £
uaﬂmﬂuwu:J”l"l,ﬂTmmu‘nmmumimﬁmwyjammmmu LUDUIVTUD

A dgl 1 Y =) A d? [l A o
Tmaqam%ﬁlﬂm«uummu mwalwﬂmamumjmmiazma”lﬂmmummuammua
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AA o

. an 4 4 4 o

AAYNNADA (p<0.05) (MFTNMANUINT 5) (151N 10) 119910 In Tauyuniithmin
a 4 ] 4

Tuanagedi Tassadranedwesvinalug (018 wszAUUN uazamE, 2542; Winterowd and

Sandford, 1995) iieazarsluasazaiensa Mlinaiuszuazifamslszaudisenig
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a 4 1 1
Twananiooyninveslasaduneawesvuialug Jedwwaldanunilavesaisazais

TaTausuiaunuau (No ez al,, 2000; Hosokawa et al., 1990; Muzzarelli, 1977)

1 Y
=1

3197 10 aAnunilavesaisazansla Tavauniihvin Tuanauanaieny

Table 10. Viscosity of chitosan solution with different molecular weight

Degree of deacetylation Molecular weight Viscosity (cps)*

(%) (actual value) (kDa) (actual value) 1.5% chitosan solution ~ 2.0% chitosan solution

75-80 (79.96)
75-80 (78.63)
75-80 (78.55)

81-85 (84.87)
81-85(83.92)
81-85(83.41)

86-90 (87.12)
86-90 (87.04)

100-500 (419.22)
600-1000 (943.54)
1100-1500 (1326.74)

100-500 (213.32)
600-1000 (768.48)
1100-1500 (1208.34)

100-500 (219.57)
600-1000 (672.96)

49.61+0.10%"
73.56+0.96
140.00+0.73

49.00+0.17%*
68.28+0.10°"

B

137.44+1.23"

46.50+0.44 "™

66.61+0.48 ™

93.50+0.83"*
130.94+1.68 "
189.72+0.79 ™

A

90.83+0.73 ¢
128.56+1.08 "

188.13+0.75 "

A

91.39+0.10°

127.78+0.25*

A

86-90 (86.98) 1100-1500 (1230.31) 135.72+1.67" 184.69+4.84"

ISICY (%

[ v A <3 ) o o 4 1] 1 [ o Aaa
NHIAINUNANNA1NU WA LRI UNANULANA N DN LTI AN INEDA (p<0.05)

9

[

[ v A o ] { 1 [ [ 1 ] v o aa

oy IFINNN I Na iU Lt AR TULANUIANANRENNTIAAYN DA (p<0.05)
v 1 Y

* AUNAY + ﬂ”ll‘ﬁEJQL‘].IIJEJW]S;‘@ﬂHHﬂﬂﬁTIﬂ@’OQ 3 @1 * Mean + standard deviation (n=3)

Different small letters in the same column indicate the significant differences (p<0.05)

Different capital letters in the same row indicate the significant differences (p<0.05)

2.3 ANNEINITOIUMIIVIN (water binding capacity) tazanuaansalumsdvlviiy (fat
binding capacity)
v
MsAnEIANNaIalum33u1 (water binding capacity) HAZANUEINITD
v '
Tumsdvulugiu (fat binding capacity) veelaTauzuna 9 ¥iaInde 2.1 (A151990 9) WUN
A~ o o w [l Aaa A o A g’ o A d? ]
laTauguniszaumsiianyozsnamerny worhwinTuanavesla lausunniu dawa
Y @ cy 1 A v o @ aa A
Iasianuansnlumsivthaaasedeiidedfynedda (p<0.05) (M5HMARUING 6) (A

Y

A A Aa o o 5 v o a ¢ & = a4 A
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Y Y
Tumsdudaduii 1duntu (18 wsemuuN tagau, 2542; No ef al., 2000; Winterowd and
Y Y
Sandford, 1995) weanntinuNlutuaeumsnan lalauyuiinadeauiinvedlalausy Tagla
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Tauguiiiihmin TwanaduinidlunqulaTausunlszaumsiidanyessiage linquozi
Aa & o 1 Y o 3’ 9 dgl
Tudase (NH,) daldszquandwouinn dawaldtianueansalumsiihlagein (Kurita,

1993; Muzzarelli, 1977)
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wiin Twanavesla Tausumnin dawaldnrmamwnsalumsiu luiuasasedniiiedingnig

aa a d' 9 A 1
a0 (p<0.05) (@TNMANUINN 7) L‘L!i’]Qil”lﬂiﬂiﬂﬁ’i”lx‘]‘llﬂﬂllﬂjml,%uﬂllNﬂﬁi’]ﬂ]”lllﬁ”m”liﬂ‘lu
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m3du luiuneau lifitsey duinla Tansuniimin Tuenad Jlaseadaiu nwea
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J < o ﬂiddy A v v v &Y Y =2 A @ % Y=
WaIUUIALGN ﬂ11ﬁuwuﬂ1uﬂ15ﬁuWﬁﬂ'llllelliluulﬂil'lﬂeuu ﬂ\‘]jJﬂ'J'lllﬁ'liJ'lﬁﬂﬁl:Hﬂ']ﬁﬁ]Uulslluuulﬂﬂ

VU (979 WFEAUUN HagaAMg, 2542; No et al., 2000; Winterowd and Sandford, 1995)

Y

v Y ]
mM31af 11 anuansalumsdsviwazanuainsalumsdu lvsiuvesla Tausuniiimin
Tuananaiu

Table 11. Water binding capacity and fat binding capacity of chitosan with different molecular weight

Degree of deacetylation Molecular weight Water binding capacity*  Fat binding capacity™®

(%) (actual value) (kDa) (actual value) (%) (%)

75-80 (79.96) 100-500 (419.22) 548.25+5.20° 553.91+8.60"
75-80 (78.63) 600-1000 (943.54) 353.55+5.48° 190.45+8.43"
75-80 (78.55) 1100-1500(1326.74) 267.2549.18' 152.53+6.86°
81-85 (84.87) 100-500 (213.32) 628.23+6.11° 580.88+6.76"
81-85 (83.92) 600-1000 (768.48) 572.02+6.01° 197.59+1.78"
81-85 (83.41) 1100-1500(1208.34) 281.18+4.44" 149.81+4.40°
86-90 (87.12) 100-500 (219.57) 688.25+10.62" 590.23+12.44°
86-90 (87.04) 600-1000 (672.96) 608.42+ 5.97° 223.80+9.65°
86-90 (86.98) 1100-1500(1230.31) 493.88+10.58" 162.09+9.95°

v o 1 @ I J @ [ [ v o @ Aaa
AonyInaiulunodlReINULANUIANAINEENITIITAYNNADA (p<0.05)

v v Y
* AUNDY = ANDIAVUNIATFIUIINNTNAADL 3§71 * Mean + standard deviation (n=3)

Different letters in the same column indicate the significant differences (p<0.05)
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2.4 mangavesnynvevihnuniivenluiiu (hydrophilic liphophilic balance, HLB)
a d qg/’ a { o
M3AATIZHA HLB v0d laTausuiia 9 ¥1ia9nde 2.1 (3191 9) Tagfuia
A1 HLB MnaumM3vednsvinasgiuae y = 1.261x + 5.0159 (MARUIN U9 5) #ANITNAADY
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wun laTauguniiszaumssivangosdnamedny Wermnin Tuanavesla Tauaudiauny

dg’ [ Y =W 1 A v o w an d‘ d'
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v v W gl 9 d? 1 Y A 1 =< = J .
ﬁumﬁﬂuuﬂﬂmmu damalvinl HLB HATGRUY (MR WTLMUUN LlazAE, 2542; Rodriguez et

al, 2002; Winterowd and Sandford, 1995) wsamninunluduseumswan lalausuiinasne

wa Aa oy Y o & ' £ o o w
auiaved laTauwu TaolaTauguniivimin lwanaduindungula Tansuddiszaumsiiia
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1 an = A 1 a a &£~ o Aa < v v
NiorsNagy WUnguezi Iudase(NH,) $alszquaniiuiuinn Uszquinimnayuazduny

Oe

11 dewa a1 HLB Jmgeliu (Kurita, 1993; Muzzarelli, 1977) Taon liasilinuauiaaass

D

a

a1 [ = v W oy Y~ 9 =~ X
MNHILAZUAT HLB g3 U\‘l’U’E'Jﬂﬂ\‘lﬂﬂ1ﬂﬁ1u13ﬂiuﬂ15%ﬂﬂﬂu1‘lﬂﬂ waz s lumsinsonduaty

¥1ia1i371 11131 (McClements, 2000)
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a ' A S o 1A o Ao s o "o
A1319N 12 mﬁuﬂamawwﬁv@umﬂuwyﬂ%u%umeq‘lﬂimmumumuﬂimaqamﬂﬂu

Table 12. Hydrophilic liphophilic balance (HLB) of chitosan with different molecular weight

Degree of deacetylation Molecular weight
HLB*
(%) (actual value) (kDa) (actual value)
75-80 (79.96) 100-500 (419.22) 29.75+0.61°
75-80 (78.63) 600-1000 (943.54) 26.79+0.71"
75-80 (78.55) 1100-1500 (1326.74) 24.57+0.84'
81-85 (84.87) 100-500 (213.32) 44.40+0.96
81-85(83.92) 600-1000 (768.48) 40.09+0.37°
81-85 (83.41) 1100-1500 (1208.34) 35.07+0.74"
86-90 (87.12) 100-500 (219.57) 50.7120.48 "
86-90 (87.04) 600-1000 (672.96) 47.60+0.40"
86-90 (86.98) 1100-1500 (1230.31) 43.13+1.01°

¥ o W a

v 1 @ I J @ [ [ a
A9NYINANNU I UADANLIASINULANULANA 1IN NTITAYNINEDA (p<0.05)

o

[ v 9
* AUNAY + mrﬁ&Nmummgmmﬂmﬁmam 391 * Mean + standard deviation (n=3)

Different letters in the same column indicate the significant differences (p<0.05)
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3.1.1 ANNHUAVYDIONATH (emulsion viscosity)
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wilavosdtaduiinunuIued e litedayn1eada (p<0.05) (MTNMANUINT 9) (A151991 13)

Yy 9 =

iesmnfszauanududuge HUsmnala Tausvazarsegluasazatenin Mldnasiuse

Y

uagmsdszaudisenin lanansoaunndiumn  dawaldanunilavesdiadulia
' E4 Y
AU (Rodriguez et al., 2000; Hosokawa et al., 1990) UDNDINUNUNANUNLAVBIAIN

. dyd <3| @ o o A 1
1323918 (continuous phase) “lumivmamuﬂamsazma'lﬂimmu Lﬂuﬂ%amﬂmmmwam
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ANUNTAVDIBNATY FIa0AAdRINUNITNAABIDUNNUINLOANUKILAYDIFITAZAY
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A oA =R 1 Y A Ay o A1 A dgl .
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al., 1999)
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v
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"l,ﬂTmmmaﬂaﬂummzmﬂimmumummu danaliovaruilmaNuuianuIy
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Table 13. Emulsion viscosity from different chitosan concentration and ratio of chitosan solution to

vegetable oil

Chitosan Viscosity (cps)*
concentration chitosan solution : vegetable oil

(%) 9:1 8:2 73 6:4

0.5 29.28+0.75"" 38.06+0.10° 62.89+0.25" 118.50+0.50™"
cD cC cB cA

1.0 41330.73 43.39+0.10 78.72+0.25 127.56+0.25

15 191394049 2132240257  287.284025"  428.39+0.19""
aD aC aB aA

2.0 227.94+0.79 306.00+0.29 325.94+0.10 542.06+0.92

IS %

[ v A S 3 ) Y] Y] 4 % 1 [ o an
NHIAINUNANNAAU T UAAUIAINUNANUUANA NN UTITIA N INETDA (p<0.05)

9

[

o v A o = o o 1 1 v o an

on¥IAINUN Nt luuaaReIfuln AN e NTBd AN DA (p<0.05)
v v Y

* AUNDY = ANTIUUUNIATFIUIINNTNAADY 3 F1 * Mean + standard deviation (n=3)

Different small letters in the same column indicate the significant differences (p<0.05)

Different capital letters in the same row indicate the significant differences (p<0.05)

U o W W

3.1.2 anuansalumsiiadiatutazanunInIvesdNat
(emulsion activity and emulsion stability)
A o w 1 Av o & =S A [ Yy 9 1
Wethdledesiatusuassunna1sazals la lausuniseauanududuaig
F4 Y
o Y o 1 1 1 o w 1 o a 4 1
Au saunelidasiaiuserineasazaisla lauguaethduisuanaeiu  lddnsieam
ANNE NI IUMSINADNATY (emulsion activity) LLAZANAIAIVOIDN AU (emulsion stability)
TasAnemsnlaoun)asnnuau (urbidity) ¥09930adu MnAINTgANaULEIIANNEIATY

Y E4 v
600 W Tuwas etimanuannsolumanadiaty ldanainsganaundsuesdiadun

= Y =1 1 [ a v W Y d‘ U A
msau"l,ﬂmaiu 5 UM mummmmmmaua%u"lﬂinﬂmsgﬂasmuﬂawmﬂ”ums@ﬂﬂauum
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134 (Thanasukarn ez al, 2006, Mun et al., 2006; Rodriguez et al., 2002; McClements, 1999)
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Figure 6. Effect of chitosan concentration and ratio of chitosan solution (chi) with vegetable oil

(0il) on emulsion activity and emulsion stability
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Table 14. Emulsion viscosity from chitosan with different degree of deacetylation and molecular weight

Degree of deacetylation Molecular weight Viscosity (cps)*
(%) (actual value) (kDa) (actual value) 1.5% Chitosan solution 2.0% Chitosan solution
75-80 (79.96) 100-500 (419.22) 77.11%0.10%" 134.06+0.82™
75-80 (78.63) 600-1000 (943.54) 107.33+0.88" 180.78+2.01™

75-80 (78.55)

81-85 (84.87)
81-85(83.92)
81-85(83.41)

86-90 (87.12)
86-90 (87.04)
86-90 (86.98)

1100-1500 (1326.74)

100-500 (213.32)
600-1000 (768.48)
1100-1500 (1208.34)

100-500 (219.57)
600-1000 (672.96)
1100-1500 (1230.31)

192.67+1.45"

B

74.89+1.68"
103.89+0.79"

B

190.94+0.92"

70.00+0.44"
96.83+0.50"
185.00+0.83"

227.83+0.50"

130.72+1.40%2*
179.06+1.29*

222.61+1.67"

126.94+0.54™
174.7240.25%
216.61+1.78%
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* mmﬁa + mgﬁmmuu1@3§1u%1ﬂﬂ1ﬁmam 3 61 * Mean + standard deviation (n=3)
Different small letters in the same column indicate the significant differences (p<0.05)

Different capital letters in the same row indicate the significant differences (p<0.05)
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(emulsion activity and emulsion stability)
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(Ogawa et al., 2003; Rodriguez et al., 2000; Hosokawa et al., 1990)
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Figure 7. Effect of degree of deacetylation (DD) and molecular weight (MW) of chitosan on emulsion

activity and emulsion stability
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(Droplet size and droplet distribution in emulsion)
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Figure 8. Droplet size and droplet distribution of emulsion
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Figure 9. Viscosity of salad dressing with different emulsifier Bars represent S.D. (n=3)

Different letters on the bars indicate the significant differences (p<0.05)
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Table 15. Yield stress of salad dressing
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Salad dressing formula Emulsifier Yield stress (Pa)*
1 Egg yolk 10% 517.24+13.05"
2 Egg yolk 5%+Chitosan 0.5% 361.38+48.50"
3 Chitosan 1% 207.21+10.15°
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Different letters in the same column indicate the significant differences (p<0.05)
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Figure 10. Rheology behavior of salad dressing with different emulsifier
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Figure 11. Droplet size and droplet distribution of salad dressing with different emulsifier by

laser scanning confocal microscope (20x)



