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1. MsAAszHRIzAUMIMdanyezdnavodlalausy Jae Fourier Transfer Infrared

Spectrometer (FT-IR) (Baxter et al., 1992)
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2. M37a Absorbance MEAIB FT-IR Spectrometer
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2.3 Aumszaumshsavyozdnaveslalansu (Sooaz)

szauMItIanyozdna (Fooaz) = 100-[A, /A, x115]

A, Ao = MMTEULANINAIND 1655 cm’ 1AT 3450 cm | AUAIAY

16552 © 73450

a R 0% a
2. misImnzinnlwanavedlalausuaia3tEns Viscometric molecular mass

(Roberts and Domszy, 1982)
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1. Capillary Viscometer #¥e Schott

2. WINAIIVNA

v 4 an 4 = J
T1ITaSANYNTANIEHIN 0.1 Tuavi nsAesFan tag 0.2 Tuanvi T%Lﬂﬂllﬂﬂ@lliﬂ

asazane lalaurudududosay 0.0315 0.0625 0.1250 wag 0.2500 Wi
[ 4 Aan 4 =S
A5ALAONANTLHIN 0.1 1uaIM NIADLEAN uaz 0.2 1uan laagw-
o
A0 150
esazaelalauyuilSua 25 Nedans lalu Capillary viscometer
nazgamsazae la Tausn1f19139 upper reservoir
assliansazarelalausu lvandvasnniondunain ¢ uazdvna
] Y Y
YoImsaza1ed (, Msinurareassaunaany lumnu 0.5 Jui
AU specific viscometer NNGFAT
Nsp = (t-t,) / ¢,
AUIN viscosity number (INred) NNFAT
Nred = NSp/C
= ' 9y 9 . . Y Yy 9
HJEJ‘L!ﬂS”IWi%W’JNﬂ’JWLGIJiJGUu viscosity number (nred) NUANNIVNUVU
vodlalausy (©) wazanmduns v lnanududun o el ldan
. . . . . d’ U Ll 1 (%
intrinsic viscosity ([I]) t4® C=0 ¥0IAIDIULADEA?
AUIN viscosity average molecular number (M) INTUNITUDI Mark-
Houwink
a
NI=K _M

A 3
Wo K _=1.8x10 tag a=0.93
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p Upper

>t

> t,

MNMANUINT -1 1AT0IIANNUKTA (Capillary viscometer)

3. ﬂ15ifﬂﬂ’J13J“r‘iﬁﬂ‘lli’)ﬂﬁ1§ﬁ$ﬁ1ﬂulﬂiﬂ!!°]5u (ﬁﬂ!!ﬂﬁﬂ‘%1ﬂ No et al., 2000)
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1T993AAUNA Brookfield Viscometer (34 MODEL DV II+)

fsazaunNIAdLFANINTUI oAz 1

@ 9y

d = ¥ =
w3sudIsazate la lauguiszauanududuainganisnaaosi
o an Yy 9 9 S o A Ay
fvua lumsazaignsaesdanuuduiosas 1 NUTAEINGUNYINDI
<3| ) ' o =
Wuszezal 24 91139 neuianNUKHA
A o o & s A < S 1 a A
ARNIHAVOINNTIVOT 1 NAMNGITOUTU 20 50UADIUIN

@ ] 9 Y Y a o ] ~ I Y 1 Ao g
nudednlinaniuuaITudIedaslulinnes 1iniusesn ity
Jannuniiavesiiedsnguugiivios Tasdunar 10 uH e

U

A ] a 4
e lunilosuanosn

4. MIVannunUaveIdNaTY (Ganasain No ez al, 2000)

Yaqainsal

1A3999AAUNTIA Brookfield Viscometer (a;'u MODEL DV II+)
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5. MsIRszHmangavesnyiiveurnuwiiveulviiu (hydrophilic liphophilic balance

,HLB) (Rodriquez et al., 2002)
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A150ALUTIAIAD AD span 20, span 85, gum arabic, tween 80 L& potassium
oleate (Analytical Grade)
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Y ] 4 = Aa A
y= LﬁuNWHﬁuﬂﬂﬁNﬂJ@ﬁﬁﬂﬂTﬂQﬂu (uaamm)
x = A1 HLB

o 1

7. A1UIUNINT HLB GUfNulﬂIﬁL!%uﬁnﬂﬁhﬂﬁ%@ﬁﬂﬁW‘IllW]iﬁWH

v H b4 '
MINMANUING D-1 Araugavesnyireuihiunynreu lviuvesasaaus il

(HLB of surfactant)

Surfactant HLB
span 85 1.8
span 20 8.6
gum arabic 11.9
tween 80 15.0
potassium oleate 20.0
40.00
E 3000
B
St
E 20.00
g
=1.261x+5.0159
=2 1000 | o Y *
0.00
0.00 5.00 10.00 15.00 20.00 25.00

HLB
4 1 v -4 Y 1
MNMANUINN N-2 ﬂﬁWmmgmswmwmm%’umug{uﬂﬂmwamaﬂimg%uﬂu 1uaa
1A S o 1A o
ﬂjamij%umﬂuww%aﬂwu

Standard curve of diameter of toluene droplet with HLB

d (Y] : (Y]
6. mﬁmsw‘nmmmmm‘lums%‘um (water binding capacity) uazmmmmiaclumsw
gt (fat binding capacity) (No et al., 2000)
anginsal
A ™ A v 1
1. 1AT9AUNIYULIN 1D Sorvall U RC 5B plus

2. 19504 vortex mixer 0D IKA U MSI
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Auraihmininsusy la Tauwy (water bound) 91AAUAT
water bound (g) =A - B
0 ' o 2
AMuumanuasalunmsduiin (water binding capacity) 1NANNT
water binding capacity (%) = (water bound / B) x 100
o 3’ v QU d' Qv U
mmmumuﬂ"lﬂlzuumﬂUﬂu"lﬂTmmu (fat bound) NNTUNT
fat bound (g) = A - B
MuruAnNa 150 1lun159u vl (fat binding capacity) 1INETUNT

fat binding capacity (%) = (fat bound / B) x 100

e A= umuﬂ”lﬂimwuﬁmmimgmmm (M)

Y v
B = 1hwin In Taugsunaumsnyuinies (n3u)

d YY) [y YY)
7. MSAATTHANNTNTAIUMIDADNATH (emulsion activity) HAZAIINAINIVEIDIATH

(emulsion stability) (Ogawa et al., 2003)
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8. mﬁmswﬁwqﬁnssunﬁ"lﬁammmaaﬂ (Ma and Barbosa-Canovas, 1995)
(Y] d
Janailnyos
IN504 Texture analyzer @0 Stable Micro System ’i: U TA-XT2i

asa
IHN1I

A <

) g‘ @ o { a I o o
1. Llﬂﬁﬁﬂﬂ‘ﬂWTL!ﬂﬁLﬂ‘]JiﬂHWﬁQmWQﬂJﬁ}@Q Wusgezan 24 "’If'JIiN U1IaA
' Yy A o A Y &
ANLTIUAUIRDU (shear stress) UALDATURDU (shear rate) AIYATON Texture
1 Y
analyzer FIMUUAAT TA-XT2i Settings At
Mode : Measure Force in Compression, Option: Hold Until Time, Pre-Test
Speed: 1.0 mm/s, Test Speed: 1.0 mm/s, Post-Test Speed: 10.0 mm/s,
Distance: 10mm, Trigger Type: Auto — 40g, Data Acquisition Rate: 50pps
HU8L4A: 50mm cylinder probe (P/50) using Skg load cell
[ 1 1 9 A Y] Y] A A a 4 a
2. NaoANIT1WTZHINNA NS UAUROUNVOAT URDU INBUATTICUNGA
Y v 9
ATTUMT IMaveshadauaaIdaImuaANUINi n-3 nieunamm yield

A ! 9 = Aa o Y cy v oA A A
stress AOA LS UAUROUNUNam I aaanamsnaoun

Shear stress

Pseudoplastic fluids

Dilatant fluids

Shear rate
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MNMANUING 1-3 WOANTTUNS I1avesves 1va (Rheology behavior of fluid)

17 : Toledo (1991)

MANUIN ¥ Wamsmnzranulsilsiumaeada

H a 4 { o w 1 Aana
M5IMARINT U-1 wamsiasizianuulslsvesszeznan 1§ lumssidanyoz Fia
Y
$1 aoszAUMITIAMozFNaves ln Tauau

Analysis of variance in redeacetylation time on degree of deacetylation of

chitosan
DF SS MS F
time  between groups 2 107.438 53.719 96.382*
within group 6 3.344 557
total 8 110.782

[

* = UANUUANANOI NI MAYNNADA (p<0.05)
d‘ a 4 A 1
MIMANKING U2 wamsaaTizianulslsvesnnumiiavesaisazate lalansude
szaumMItsanyozdna uazszauaNududuvedlaTauau
Analysis of variance in viscosity of chitosan solution on degree of

deacetylation and chitosan concentration

SV DF SS MS F
Concentration 1 11156.860 11156.860 2276.537*
DD 2 65.284 32.642 6.661%*
Concentration * DD 2 2.236 1.118 228"
Error 12 58.810 4.901

Total 18 487289.275

T-test DF T MD SED F
DD75-80 4 -80.373  -49.7222 61864 026*

DD81-85 4 -60.968 -50.6889 .83141 1.267*
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DD&6-90 4 -16.575 -48.9667 2.95426 2.380%*

9 o a

* = UANUUANANOINUTI A YN NADA (p<0.05)
ns= lifinnuuanaediived Ay nieana (p<0.05)

H a 4 va 1 [
MMANUING V-3 Naﬂ”li’JLﬂ’i1$1riﬂ’J”lllLLﬂiﬂS’J‘L!GIJi’NﬁlliJWU’f)ﬂllﬂiml"])’uﬁﬂizﬂﬂﬂ"li

] a

ﬁﬁwuamﬁamaﬁﬂimwu

U

Analysis of variance in characteristics of chitosan on degree of

deacetylation of chitosan

DF SS MS F

WBC between groups 2 96799.478 48399.739 672.773%
within group 6 431.644 71.941
total 8 97231.121

FBC between groups 2 249.545 124.773 2.263"
within group 6 330.761 55.127
total 8 580.307

HLB between groups 2 519.655 259.827 343.652%*
within group 6 4.536 756
total 8 524.191

@

* = UANUUANANOI NI AYNNADA (p<0.05)

AN w

ns= lifinnuuanaediived Ay neana (p<0.05)

H a 4 2’ [ 1
MsManuInil v-4 wamsaanzianuulsdiiuvesihminluanalalaneu do
o
anzmslalag lad

Analysis of variance in molecular weight of chitosan on hydrolysis conditions

T-test DF T MD SED F
Temperature 25-28°C 4 7.289 356.2243 48.86890 2.896*
Temperature 60°C 4 10.123 607.5267 60.01182 .290%*
T-test DF T MD SED F
Time 0.5 hr 4 4.562 273.0233 59.84986 .148*

Time 1.0 hr 4 10.686 524.3257 49.06712 4.884*
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28 (p<0.05)
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MINMANUINT V-5 Nﬂﬂ"l'i?]m'i”lgﬁﬂ’ﬂllLL‘]J'J"TJ'i'JLlGIJ@Qf"l’ﬂll‘]riﬁﬂsll@\iﬁﬁa3@181?’11@“!@51&
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Analysis of variance in viscosity of chitosan solution on characteristics

and chitosan concentration

SV DF SS MS F
Concentration 1 35086.305 35086.305 17499.404*
MW 2 80477.838 40238.919 20069.286*
DD 2 154.389 77.194 38.501%*
Concentration * MW 2 590.867 295.433 147.348*
Concentration * DD 2 4.059 2.030 1.012"
MW * DD 4 15.287 3.822 1.906"
Concentration * MW * DD 4 17.161 4.290 2.140"
Error 36 72.180 2.005

Total 54 777939.164

T-test DF T MD SED F

DD75 low MW 4 -90.619  -43.8889 48432 2.991%
DD75 medium Mw 4 -51.394  -57.3889 1.11665 T31%
DD75 high Mw 4 -80.373  -49.7222 61864 026*
DD81 low MW 4 -97212  -41.8333 43033 8.000"
DD81 mediumMw 4 -95901  -60.2778 62854 3.767*
DD81 high Mw 4 -60.968  -50.6889 83141 1.267*
DD86 low MW 4 -172.266  -44.8889 26058 7.000%
DD86 medium Mw 4 -194.631  -61.1667 31427 2.632%
DD86 high Mw 4 -16.575  -48.9667 2.95426 2.380%
*= JANULANAN0E1NNTE1AN DA (p<0.05)

ns=lidaNuana1eea isdnuneana (p<o.05)

g

[

o
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Analysis of variance in water binding capacity on characteristics of chitosan

SV DF SS MS F

DD 2 193130.866 96565.433 1756.523*
MW 2 342503.175 171251.587 3115.062*
DD * MW 4 47277.859 11819.465 214.996*
Error 18 989.556 54.975

Total 27 7158180.612

[

*= UANUUANAINOI WU AN NADA (p<0.05)
d' a o 1 o o 1 B2
MIMANUIDA 47 wamsiasizianulslsuaeanuainsolumsiu luiudeauiia
w09 la Tauay

Analysis of variance in fat binding capacity on characteristics of chitosan

SV DF SS MS F

DD 2 3183.498 1591.749 23.600*
MW 2 949991.542 474995.771 7042.431%*
DD * MW 4 1049.898 262.475 3.892%
Error 18 1214.059 67.448

Total 27 3571158.959

[

*= JANULANAN0E 1NN Ed1AN DA (p<0.05)

g
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Analysis of variance in hydrophilic liphophilic balance on characteristics of

chitosan
SV DF SS MS F
DD 2 1865.468 932.734 1820.851*
MW 2 244.501 122.251 238.653*
DD * MW 4 14.185 3.546 6.923%
Error 18 9.221 S12
Total 27 41145.699

9 w a

*= UANUUANAINOI WU AN NADA (p<0.05)
d' a 4 A
ATNNMANHINN U-9 wamiamiwﬁmmmJthiamlmmmwummmﬁazmﬂ"lﬂimwu
wazdNaFuneauiiaveslalauay
Analysis of variance in viscosity of chitosan solution and emulsion on

characteristics of chitosan

SV DF SS MS F
Concentration 3 793712.109 264570.703 125048.734%*
Ratio 4 312589.641 78147.410 36936.194*
Concentration * Ratio 12 96782.437 8065.203 3812.000%*
Error 40 84.630 2.116

Total 60 2995104.833

9 W a

*= JANULANAN0E 1NN EE1AN DA (p<0.05)

g
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Analysis of variance in absorbance of emulsion on volume of chitosan

SV DF SS MS F

Ratio 3 1.310 437 35875.287*
Concentration 3 1.861 .620 50962.940*
Day 7 6.828 975 80138.545%*
Ratio * Concentration 9 .667 7.410E-02 6087.553*
Ratio * Day 21 327 1.557E-02 1279.183%*
Concentration * Day 21 323 1.539E-02 1264.034*
Ratio * Concentration * Day 63 .194 3.083E-03 253.293%*
Error 256 3.116E-03 1.217E-05

Total 384 22.587

@

*= UANUUANAINOINUTIAAYNNADA (p<0.05)

. a 4 Aav o 1 wa
MINMANUINN U-11 Wﬂﬂ”lS’JLﬂS”I%Wﬂ’J”IiJLLﬂiﬂijuﬂlﬂﬂﬂﬁ”lllﬁﬁﬂeu’EN’E)‘JJE]‘B‘L!@]@ETN?JWU@Q

TaTausuazanududuvosla Tausu

Analysis of variance in viscosity of emulsion on characteristics of

chitosan and chitosan concentration

SV DF SS MS F
Concentration 1 40782.519 40782.519 31611.330*
MW 2 98949.614 49474.807 38348.894*
DD 2 633.815 316.907 245.641*
Concentration * MW 2 4117.077 2058.539 1595.614*
Concentration * DD 2 3.901 1.951 1.512"
MW * DD 4 9.395 2.349 1.821°
Concentration * MW * DD 4 24.846 6.211 4.815*
Error 36 46.444 1.290

Total 54 1352378.278

*= 1ANUUANAINBI NUNBTIAYNINADA (p<0.05)

ns= lifinNuuanaeeNiitio Ay neana (p<0.05)
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Analysis of variance in absorbance of emulsion on characteristics and

volume of chitosan include storage time of emulsion

SV DF SS MS F

MW 2 2.773 1.386 67390.659*
Concentration 1 217 217 10550.129*
Day 7 12.319 1.760 85548.085*
DD 2 4.010 2.005 97479.003*
MW * Concentration 2 .001 .000 12.789%*
MW * Day 14 792 .057 2749.669%
Concentration * Day 7 .046 .007 319.370*
MW * Concentration * Day 14 .007 .000 23.919%*
MW * DD 4 1.224 306 14881.092*
Concentration * DD 2 .020 .010 481.774%*
MW * Concentration* DD 4 .034 .008 409.396*
Day* DD 14 1.019 .073 3539.444*
MW * Day * DD 28 285 .010 494.135%*
Concentration * Day * DD 14 .006 .000 20.924%*
MW * Concentration * Day * DD 28 .020 .001 34.691%*
Error 1152 .024 2.057E-05

Total 1296 75.815

9 W

a

*= 1ANUUANANR NN IF AN aD

g

& (p<0.05)
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Analysis of variance in type of emulsifier on viscosity of salad dressing

DF SS MS F
type between groups 2 194615555.556 97307777.778 543.957*
within group 6 1073333.333 178888.889
total 8 195688888.889

@

* = UANUUANANOINUTI A YN NADA (p<0.05)

4 a 4 A o o Av W 1 J {

MINMANUIND V-14 Namiamﬁzwmmuﬂiﬂiaumawuﬂmmaua%u@amumﬁauﬁ
o 9 2’ v A A A
mldhadamnanisinaoud

Analysis of variance in type of emulsifier on yield stress

DF SS MS F
type between groups 2 144179.318 72089.659 625.654*
within group 6 691.338 115.223
total 8 144870.656
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* = UANUUANANOINUTI A YN NADA (p<0.05)





