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ABSTRACT

Crude chitin was treated with 2N HCl and 2N NaOH solution to
remove calcium carbonate and protein, respectively, to produce chitin.
Chitin was treated with concentrated alkali solution (57%, w/v) under
high temperature and different intervals to cleave acetyl group and
became 20~30 ~ 40~50 ~ 60~70 and 80~90 % deacetylated chitosans.
Emulsifying capacities and stabilities of the chitosans were
determined at different deacetylation degree chitosan ~ concentrations
(0.5,1.0, 1.5, and 2.0 % ) and pHs ( 3.0, 4.0, 5.0, and 6.0). The
treated items of emulsion stability include: Treating emulsions at 5°C
and storing at 5°C for 2 weeks; treating emulsions at room temperature;
60°C, 30 min; 100°C, 30 min; and 121°C, 30 min, and storing at room
temperature for 2 weeks; freeze-thawing cycle 5 times; viscosity test
and emulsions droplet distribution. To food application, French salad
dressing was done by replacing egg yolk with the deacetylated
chitosans. The products were compared on the sensory evaluation,
viscosity, stability, and microbial growth. Traditional salad dressing

was also done as a control.

As result, in the aspect of emulsion capacity, 80~90 %
deacetylated chitosan had a highest value, 20~30 % deacetylated
chtitosan presented lowest, where 40~50 % and 60~70 %
deacetylated chitosans were between the 80~90 % and 20~30 %
samples. The higher the chitosan concentration, the lower the
emulsifying capacity. Chitosan solutions slanted toward pH 6.0 had a

higher emulsion capacity.



In the aspect of emulsion stability, 20~30 % deacetylated
chitosan was emulsified at pH 3.0and pH 4.0, and a concentration
above 1.0 %, then appeared no separation after treating at temperature
from 5°Cto 121°C and storing during 2 weeks . But the emulsion was
carried at pH 5.0, or at pH 6.0, a concentration must be above 1.5 %,
or at 2.0 %, respectively to keep the stability. For 40~50 %
deacetylated chitosan, it was emulsified at a concentration of 1.0 %,
pH 3.0 or pH 4.0 then treated at temperatures within 100°C, gave a
stable emulsion, but its emulsion immediately separated as treat at
121°C. When it was emulsified at pH 5.0 or pH 6.0, the emulsion
separated for 3 days after treating at 121°C. For 60~70 % deacetylated
chitosan, its emulsions were all stable at concentration 2.0 %, pH 3.0
or pH 4.0 after treating within 100°C, but separated as treated at 121
“C. If the emulsion was carried out at a concentration of 2.0 % and pH
5.0, or at a concentration above 1.0 %, and pH 6.0, then treated within
121°Cand stored during 2 weeks, gave no separation. And for 80~90
% deacetylated chitosan, it was emulsified at a concentration above
1.0 % and pH 6.0, then treated within 121°C, gave a stable emulsion

during storing 2 weeks.

On the freeze-thawing resistance, the emulsion of 20~30 %
deacetylated chitosan had some oil leak at every cycle; that of 40~50
% deacetylated chitosan appeared more badly; 60~70 % deacetylated
one was stable at a concentration of 2.0 %while 80~90 %
deacetylated one was the most stable at a concentration above 1.5 %
in 5 freeze- thawing cycles. Most of stable emulsions those were
carried out under suitable concentration and pH value, gave a high

viscosity and high percentage of small droplet size (less than 0.02cm)
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distribution. The chitosan emulsion were water-in-oil-in-water type.

Salad dressings those were prepared from 20~30 %, 60~70 %,
and 80~90 % deacetylated chitosans appeared better mouth-feel,
flavor, and color than that of traditional one, and gave a similar score
of total acceptability as the latter although they had some astringent
taste. Chitosan salad dressings also showed more stable, and less

microbial growth than traditional one.



LRI ol R =L homogenization )%é BERTPE R R & -
A2 0 e 2_ {8 brbrks & 3f(separation) » & £ 3 #.-K £ (hydrophilic
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Table 1. Chitin content of selected crustacea, insects, molluscan organs,

and fungi.
Type Chitin content (%) Type Chitin content (%)
Crustacea Insects(continued)
Cancer(crab) 72.1€ May beetle 16b
Carcinus(crab) 0.4-3.32 Diptera(true fly) 54.8¢
8.29b Pieris(sulfur butterfly) 64¢
64.2€ Grasshopper 2-4a
Paralithodes(King crab) 35b 20¢
Callinectes(blue crab) 142 Bombyx(silkworm) 44 .2¢€
Pleuroncodes(red crab) 1.3-1.8b Calleria(wax worm) 33.7¢€
Crangon(shrimp) 5.8b
69.1¢ Molluscan Organs
Alaskan shrimp 28d Clamshell 6.1
Nephrops(lobster) 69.8¢ Oyster shell 3.6
6.7b Squid,skeletapen 41.0
Homarus(lobster) 60.8-77.0¢  [Krill,deproteinized shell 40.2£5.2
Lepas(barnacles) 58.3€
Fungi
Aspergillus niger 42.0¢
Insects Penicillum notatum 18.5¢
Periplaneta(cockroach) 2.0b Penicillum chrysogenium 20.1¢
Blatella(cockroach) 18.4€ Saccharomyces cerevisiae 2.9¢
10b (bakers yeast )
35¢ Mucor rouxii 445
Colcoptera(beetle) 5-15b Lactarius vellereus 19.0
27.35¢ (Mushroom )
Tenebrio(beetle) 2.1a
4.9b
31.3¢

a: Wet body weight
b: Dry body weight

d: Total dry weight of cuticle

e: Dry weight of the wall

c: Organic weight of cuticle

10
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{(c) Cellulose

Bl- BT F B RpE2RaRL B4
Figure 1. Structure of chitin, chitosan, and cellulose.

(Knorr, 1984)
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Bl adlp- Fe M-

Figure 2. The stereo conformation of a-chitin. (Muzzarelli, 1977)
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S BAB T LB

Figure 3. The stereo conformation of B-chitin. (Muzzarelli, 1977)
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(1) 5 3

BOFFRFFI oA FEAL G P T A T
= {35 e A (micelle) g 4 » & H 14 § & i+ i< (Hackman >

1965)

(2) BRI

BT E AR R AT > WHOR YRR (FEE B
JeFnfaifo@ kY BR) 0 ¥ "% fR2(degradation)IL % (Muzzarelli -
1977) - 2@ 5%% i* 42 (LiCl) en= 7 A ¢ fgPe(dimethylacet-
amide)i% /% B] 5 A7 F 24573 B (Austin > 1981)

(3) #¥ 2k 4 (chiroptical)

% Sz ¥ (pink shrimp)? 87 FA 30 5 %% Y480 7 A
T PSR R PE o e BHP R € d 75°% 5 —54°(Austin >
1981) °

&7 EpE

AT EFEELYEARST FAagET Skikirad ¢ fpies
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=+ (D-glucosamine)fr N-¢ fg# § #%%%(N-acetyl-D-glucosamine)
A Tt et Bl © ERenif B e 2o BT e
ABTRFELEL CRAS R LR PRER O G R E R

FRUEBREFT AL (ww) B RILE ST R
(Muzzarelli » 1985) ; @ T #F 3% Pl 207 2 ¢ @/ 4 3% 60 %7

P e L biE AR B ST RPE(Aba > 1992) ¢

P
(1) s i

AR RER T 2 2 pKa (pH~6.3)/F » X7 B pE
- BAFERADRES AP XDA L BER R
=% Z%(Rinaudo and Domard > 1988) -
Gle-NH,+AH _— Gle-NH; +A"

«—

(2) BiRFEE

A7 ORPET 1A 1% - ph(adipic acid) ~ 7k~ fERL
‘;‘?‘*ﬁ-‘réi NN I AR M STy A EAR A Y e
AA S GEY X 0T B L E R A 0 0.2 %3] 100 %
kg nmv g on - RERMNELYRERTL BT RER
AL R R AR % R (Knorr » 1984) © B2 2R 38 7 R PET 1403 fi#
BAfFELY R £ A RFIFREANE AL L BRRZ R RGD
pH > 3 v prdp 2 o Az B2 75 %00 L e ™ R i 5 3
SR R e WEY 0 @ 3R GpH § 20 5.5 BRI
f% & P & T *% (Filar and Wirick > 1978) °

-

S RBABEART SALRAREF T R ¢

A5 % MoK e b3k (worm-like) 4 &+ (Kienzle-Sterzer and Rha -
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1984) » BB £ F S RE TP A0 2 3 414) & gt p B 2
ipHR A 3 B end % 4 (Launay etal » 1986) - ¥ #h %7 Bk &
iR A e X TR RESE pH BT RE BT
k& % o 35(Gamzazad et al » 1981 ; Kienzle-Sterzer and Rha -
1985) c A*r Pl FlF > BT RPERRTILAR § XTI~ E A3
B AR (L T e B0) R e el R AT R R AT LA 3 e
(Kienzle-Sterzer and Rha > 1984) ; @ % /4 /& ¥ ehdg+ % B 2 pH
B s g ERAT RPRaaans 3 2 A B g
Frogardal iR b oA RAFHRE BAFLT
"% (Aiba et al » 1986) -

(2) 37 8~ 37 Rl i

1. #3220

BB R IR s Y A AT R H
SFHHCA 4o B e (Poulicek > 1985) « — 4 p R A4 §
PEERB SRR B AT R 259 oAk
Pa ¥R 7 B R0 (3 0 1989) o Fpt & SR R B ~ Beh ALY 2 pl
FR4TE 6 AR RIS

R
(1) # gt

dOTHE B B4 S AR A F AWE AT T

- LR BpL e e e mﬁﬁ'\ﬁ&ﬂj\ﬁ Bt HE A4 - F b5t

T—i(Stanelyet al » 1975 ; Ignacio > 1982) o ¥ #F A i * BAL

JJRPE Vi FlE R R R A A AJEPERIE L A 5140
+ RO IR 7w g i Y 38 SO ke
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Chitin

Ble ~ el b 35 Bepidladk g B -
Figure 4. Schematic interpretation of the structure of the organic
matrix in mollusk shells. MM : mineralization matrix.

CP : carrier protein. (Poulicek et al., 1985)
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SR*FENOMBAREZTE T F R AP B FE AR
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2 R0 PSR o R A TR Z BN
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* R 2 A G hd-d F (Stanelyetal> 1975)e 4 A7 F & *
IMeg § 4 agE 70CTEERF B24 B Eo3 &
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BEE AT BEERE S A BRS¢ fRaige
YR oA g AR ER L AR A
gt o HApk FlF R4

X dkirER

-

4
lf“b

— D LR RS ARRY Rg R E § Vo H Ok
B % 30~60 %(w/iv)Z B > S Fde i kRS B 0 4 L RihfE R
- ffk"s?f%?—ﬂ ®(% 0 1988) -
* dginie v g

W KR AR ATE D end o figai kL AR 7
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Table 2. Conditions for preparing chitosan of different degrees of

deacetylation.

Degree of deacetylation (DD)(%) Treatment conditions needed

30-40 30%NaOH*, 6-8hr
409%9NaOH, 0.5hr

40-50 4099NaOH, 1hr
60-70 50%NaOH, 0.5hr
70-75 4099NaOH, 2.5hr

509%6NaOH, 1hr
60%NaOH, 0.5hr

75-80 4096NaOH, 4hr
60%NaOH, 1hr

80-85 4096NaOH, 6hr
5096NaOH, 4hr
60%NaOH, 2.5hr

85-90 50%NaOH, 8hr
60%NaOH, 4hr

(% > 1988)
* NaOH solution/dry chitin (v/w)=20

Reaction temperature = 100°C
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R F R PEERE R A A4 chin i > K k393 (Johnson
and Peniston > 1982) -
X RJLERZ PR

EEGEHOERPE T REREN 2 ﬁe S BT fpgL 0 Ao
HEPRRE GO RE AT gL 3 B-HR S ApF D
ERBEBERF O EEF RFEFR A L RS AXB 0
% 3E 5% M2 184 )F%’/L FAEEFH S PR AR
A€ g = A+ 'F f2enfiA5(Mima > 1983) 0 s H_EFLF o

* % Bk & BB

RIS T K PES F R oAk
W?§Ea4$ﬂm$$ = AT
% 4R T ' (Bough s 1978) -

Jﬁ?'lq*:}éﬂ?;m”v;‘w"’ " %”T"m—iaﬁgﬂjﬁ&mwgﬁ'*
5 J&(Johnson and Peniston » 1982) o
k A7 RS

FAT RO g g R EL gﬁgg%ﬂ’? & £ chpF
B i BIERIBE Fla s o g X Y A3
M qrdk B T "% g5 (Bough 0 1978) °

BTFE BT FPERE AL LB oI TT o

(2) pr% 2

* 7 F 3 ¢ AEp¥ % (chitin deacetylase ) 7 i
2 @ﬁ_\—i o EF =8 5o Rl § 4% (glucose-NH-COCH3)
b o AIN-CoElgt o e B A N AfRE 0 ¥ AT i
B4 00 %S T BAERG % b (5] 0 1994) -
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Crustacean shell
Collection and storage
Size reduction
Protein separation «—— NaOH
Washing
Demineralization <—— HCI
Washing and dewatering
Chitin
Deacetylation <+—— NaOH
Washing and dewatering
Size reduction

Chitosan

BT ~ 87 e RpEiel 2 [ HITIRRE -
Figure 5. Simplified flow diagram of chitin and chitosan processing.

(Knorr, 1984)
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=3 ST RpEL WA

BT T AT Y%z sk e F F PRI T 002 100°C e
1P 60 C4e# 2 | P2 $(F % € E A3 5f3) BF N
BOCavkiie 2 ¥ (P4 ¢ gk =80 %) 2 fe#ypt LA &
" 1.5~2.0%00)k B % FEY 2 %2 ﬁ’i’}i‘/%‘\‘ui P T i It R
B Sk~ LON g e o LiE- Haid ¢ fpide o
EAF LA A PV EFR 22 L Rz 37 KFE (Mima
etal. » 1983) -

) BT RSB AT REES R 2P 2

BORFFASOSH RS - LE BT AR
FpRiEibferice ﬁv*p' S ST SRRRER Y L
BT RS §3 @ k0 FA T e(Galat 0 1979)
Foohy - faEiE ww}fhf‘ FHhad e AT F
% i kgl 2 (Pinelli » 1998) o il % 7 F i chA S B
Fov Al ERRE R~ FE AR TR AV
e & N-2 fipf F2.8 eh™ 2 kopl (%5 0 1997) » = 2 40T ¢

Lo~ %z &35

# R (%)= [(203xA+161xB)/W ] x 100

{ A/B=Y/(100—Y)
8A+6B=C

C=WxFc/12.01
H ¢ 203 5 N-2 @i F g s 5 1161 5§ 5wl
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W + 8 W S FRHBREECE(2) ) A S N-2 fpf § #8%
¥R B A FEMIRE A goY 541" NMR @2 N-2 fig
CARR (%) C 5 R &E 2R E B Fo 5 FRER&ET B
ATk BRI o

2. MF Ak EVE
# B (%)= (203XNXY + 161 xXNxZ)/W
N=WxFn/14.01
Z=100—Y

He NG @#FRES? 2§ L D8 Fn 5 FRlfES? § ik
%

i?ﬁ;&_bb 0
() Ti PR 45

1. & 3 & g 2
(1) "3 %8B ig» 47/

ﬁ_? FERLEE - LW = sl ¥ I l)ﬁi‘—f& ¥ er it i Hon
I EBAR AT A AR RPFTOREF ST RS
RI 1 /p] 2B % i B~ + £ < /| (Mima et al. » 1983) °

QAR T s+ §

BT RPES 2T 0.IM BEE/02M & 4 ip R o RlE

L%k 2o 1 PUAE R B (limiting viscosity number values » LVN ;

I
(7)) £ 1% Mark-Houwink = ;¢ k3-8 I H T355 5 §

ez Rt 3 o R A o60% 2 A7 B pE(Maghami »
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1988 ; Roberts > 1982) -

Mark-Houwink equation : [ 7 ] =K, - M*
#¢ K,=1.81x10%cm’ - g' » a=0.93

(3) B rxik AR A7

E # glass supports it 5 BT A4p 0 B+ <] 5 37 ~74um
(200 - 400mesh) » %42+ -] % ¥ 41E & : 2500A (2ft.) ~ 1500A
(4ft.) ~ 550A (6ft.) ~ 250A (2ft.) ~ 100A (2ft)% 40A (2ft.) + & 12
dextran § thiF & > fe & UV {r RI 6LRIF & ] > £ 854p i *
2%fE pe i 5 Iml/mine ¥ A e 3 E A F R R (Wu

and Bough > 1976) -

(4) 5T ot

FI* REF AR 3P R LT TR R
v R eI g BT BEERE S RIRE > AT KRB TR
RATET R kAT R TR S P 0 P Zimm

plots ™ &1 &7 B AT 304 5 § (Berietal. » 1993) o

2. 3 T FE R R R
(1) s=*hezdrmiriz

Fle ¢ fpl e lo b TH 3 = Bz % > & %5 1 amide
1(1655cm ") ~ amide I1(1550cm ') ~ amide III(1310cm ') » & 4|
LR S R E R TR R ENRIE TE AT RpEae
fe 2 o F]pt ¥ 2 amide IIfie £ C-H bond % 2878cm ' 2 v 4z i 4%
T 5 p R8> k3 EN-2 figit 42 & (Sannan et al » 1978) o

N-¢ ﬁé}_ﬂ 2R (%): 98.03 _3468X(A1550/A2878)
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H ¥ Asso % amide IT 1550cm ' ew3 fz & 5 Aggrg % C-H

bond & 2878cm ' Hen R

¥ b s 4 7 4% amide Ific & O-H bond 7 3450cm ™' 2 ¥z
T L N ARR S, KB N-2 it 42 & (Moore and
Roberts > 1980) -

N-2 figit #2 & (%) = (Aiess/Az450)%(100/1.33)
H P Ajgss 5 amide [ & 1655cm e 4z & 5 Aggs0 5 O-H bond

1., - ’_ s
A 3450cm R T E o

(2) % # & LA 47

1 N-¢ fpd § /%% b £ 199 nm pF > 2 syg k¥ i@
- A B E R R 2 B rA) S en— B AR R R ot k3t
BRsnd o gz 0 2 RS g Tl fE AR,
A e B2 5 AR N-¢ BB F R S el
AR BOREFRHR AR R A A 3 g7 TR B ard T fip
Brole b3 2 3 5 XFAG o FTEHE T Z 0l ha PPE

FZ 1 (Muzzarelli > 1985 ; Tan et al > 1998) o

4 ¢ fpAR R (%)=100—(Ax100)/ [ (W—204A)/(161+A))
He AZN-C i i mmez Y38, Wikst(g-

(3) %3 A 474

F17 % £ & 200~250nm # FIPF 0 N-2 fp i § #iet
AL 210lnm § BofcE > @ F FAEMERIL G PR % o 1R
Wehig B ORI B AT e Kppioe g 7 £ (Domard >
1987) -
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o bk A2 & (%)= (161xH,00)/ [ 161xH+203%(H 00— H) )
BYHgps 222 efipdrkda)céd gz i s HL 52
L Fp gk erk T B R o

4) # 10k 472

P e

FoARR TR ARk fRR Y B BORT E o0 ARl 5
R Z B RIEIE S ER AT FBIRDE RS R @y

3 Boeg "$ MR H B mRE T (Fod ¢ i A2 (Holan and
Voyruba > 1980) -

(5) & PxikAp Ry 7.2

*OI2Nek e~ ¥ fafop fRiR &0k B B 155C T k2
FRItR S Lo R BT RPELE e R R 2oRfE S TR
75 i3 R IRR Y o B & d 2] PFekis 0 % W HPLC
TR A FEG RER S T @ fRib 2R - B
% 2 F 45 BB AT 3 H A1 (cation-exchange resin) ¥ 41 0 #
40 5 5 mM H,SO, 0 % #b k45 iR B(UV detector)z_ it & % 210
nm (Niola et al > 1993) -

e 2 BT (M) T SN

Mx =KX(Ax/Ais)xMis

# ¢ K 5 response factor ; Ax 5 fiy e crif % & ff 5 Ais &
(R B off 5 Mis & PR &2 B E (mg)

N-z fgit 28 (%)= [161X/(43—42X)] x 100
Fd XS tEgd wpokRg @l FREr AT A
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ARBHRET R E 161 5§ FRREgs 5

43 o it g o

(6) %% 2
A H-0.5g e85 7 RPER &% f230 100ml 6075 AL i3 7% (0.2 %)
oo LB 2ml b iRk 0 4 w0 5 H e exo-B-D-glucosamin-
idase > 8 -N-acetylhexosaminidase % chitosanase % 40°C ™ -k f%
2] B BF A * specific colormetric 2 HPLC 4 47 § 5 #&5%
BN-C il Fiemg €0 2F » T AN E S B
2 ¢ fgA% & (Nanjo » 1991) °

degree of deacetylation(%)=100xGlcN/(GlcN + GlcNAc)
H ¥ GIeN % F F #%=ek & (umol/ml) ; GIcNAc 3 N-2
fed % #E %ok & (umol/ml) ©

(7) F =z

% e g+ A PV.S.K. (Potassium polyvinyl sulfate)iF Z_
@ iRliA % > ¥ 12 toluidine blue % 4577 &) > § F T ¥ BRF - €
d ES LN LR Er  Hig R ,é;jft‘,? R E 2
¢ A% (Toei and Kohara » 1976) o

(8) #4472
FRT FE BT REETE o e - o T E A
2 4. pﬁ‘é"W Bl EwRGEETT A EY €73 ko T
¥ o1l :L,_iy ,Fﬁ» 2\ %‘/\ﬁ;,ﬁ\ *’t”fﬂ-g‘rr"_%’ ﬁ*lﬁv , B—q FL‘?’&
:Fﬁ’;wfﬁiﬂ‘é:%_ v R AT E PRS2 ¢ fgA 07 £ (Alonso

etal » 1983)
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(9) v+ & A i

@ % AL R-F F o RaRi 3 Kf {¢ » f 4t » MBTH ( 3-
methyl-2-benzothiazolone hyarazone hydrochloride) ¥ = # it 4%
FR » ¥R EH 5 B0%A 650nm ek sk iE > ffs & jRE
S AT T L F R S ¢ fpAe & (Davis and Hayes » 1988) -

(10) tras % 4r sk 78 A 47 %

N-¢ g it i LA 477 8 N-2 figd &
=2.1ppm/TMS P55 wfc k3 » 7 Pl R e fpfh 5 B o 202
e S BF R AFERM R F i ST R
7B OB AT e B Ak R R T i e Rk el SR TR @
(Saito » 1987) o

(11) Nihydrin & ¢ = & 58yl 2

pulfRl- kP T RREFRESE Y §HIRLAR
(20-100 pg/ml) » #-3 4 4 %] £2 Ninhydrinz# 3] & f@?ﬁ B2 H
#O0Ds;oF ek iE > B ST BmHR&EERS T §FBI=ER

$ODsp% 3k B TR > & Wl 5 I d Rl F oo Fde AR RR
Do Sengl FOF 1F 1000 F @ 87 REE R SR hA S ik
oo P BcE T FRR S22 ¢ fipfe R (Curotto and Aros »

1993 ; Mitsukawa et al > 1971) °

W RE T BB L TSI

X puE ST %ﬁ'&ﬁ;‘fj:%c 08g% l4gy™ BpEiH

o bl ,E&%éfﬁrﬁ; » B 230 AT F B A LR
(leano 0 1990) 5 F A7 BPEIE L AP Fed B iaE

BB LI TS oL 3 ¢ 44 T F (2 (Bough
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and Lands » 1977) ; ¥ # » 4 § Fgdp & T k& X EHE 07
WE I18g 1t e R ¢ HERAS (Arai » 1968) >

B3
d T i B ARG S RPER G LS 2 3 fi 3
%O

1983 & : p AB-KT R EES arw] 4vA (Japanese Natural
Additive List) o

1986 & : AAFCO ( Association of American Feed Control
Officials) e3F %7 BpEiTad &kl > 2 2§12 0.1%
1989 & @ p A7 H oz 87 FFEST List of Food Additives
other than Chemical Synthetics > 7] 7 & /2 % T |
(stabilizers)£? 3 # #(thickeners) °

b SRR B b L R PR R
- &7 “‘*‘v?g\l?ﬂ%ﬁ 127 12 p 27 “4£ 2

2T GiEESE HRAEFARSRRE 3 M7 REIET
Higgsse (1) % Ka ¥ ,rz,”{:rwg Q) ML P MR
o R0 PEEIMR G (3) TRV BORAL I 2 g T (S TR
AFET)

(M) B e RpEz it

l.

EEE AN %

(1) )%‘14'-_I %ﬁ > }S‘ ,‘?f\ﬁ%f‘? ,{7‘3‘4 ,fn mifl‘b]_’ﬂ I»4—

ey

Fla § eI aC, el ApHE 6.0 TR R
T AT BREERABEGE 8T T FadREE L
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(Chen et al. » 1998) o &7 B ~ B~ R pE{cl 72 $ b m s 4]
o 3o R B RF S i BARET o - KRR S G
ARATRBEr R RERA PR G 2 f RAFITY @
Fo P TR H W e N S 4 (4R 0 1995 ;5 Papineau >
1991 ; Sudharshan » 1992 ; Fang » 1994 ; Chen » 1998 ; Young °
1982) o A %‘/\ﬁ.‘i}?# ¥ % 5 A% & A|(chelating agent) > ¥ 1 iE 3 14
s EE A IrdlF 4 oA Foend £ (Cuero 0 1991) ©
Foobos % ;&Fi;fn e ¥ iFi - &g o Ik %(El Ghaouth et

al. » 1992) > it &2 K & @ drd & %4 T * (Young » 1982) -

Fooba 340 2 eoRfRAeR 2 87 BEEO0 %5%10 %
20%~30%) kA G+ G— F#IrF2ZF 7 > B %145 % KRR
)i—‘ﬁ »’Ppﬂ e d iz o Hx 5 0~10~20 % 30%}\?*%?_51,;] R
BRT RPEASL R RARR RFrpFfiAe - 2P 055 %
KRARR F o ek R iE 50 ~ 250 ppm PFT iE R 2 e
ko HepoRage 2 drFk R FlEfAm £ o p 50~300 ppm 7 # o
ek BT REEA B GRS ERGF S B(RE
1997) «

Q) B Fe ST RpELS Y w1 e

f% 7 & % w(edible films)# § » Mu K & BEH 0
I8 aATHE ~ LR o o 5T (Kester 0 1986 ;
Labuza > 1989) > ¥ ¥ & * send $o o f2 M 2 TR E 2 5 14
H 57 3 eha F](Hoagland » 1996 ; Kittur > 1998) © izt & % &
M a&> e A EHAIT A8 4 L EFE g g S
7 (Kittur - 1998) » B2 28 3 % & chF o WA S é}"

R F s H ARG ALY REkD Gy B
(Risse » 1987 ; El Ghaouth > 1992 ; Miller » 1983) - &~ gz %
T RFED R g 2 (Knorr 0 1986 5 Muzzarelli » 1986) »
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o AHEY LG &S

hE A R 5T AHEDERFRE DT o @ - A
glutaraldehyde ~ = ¥ £ &+ - polyelectrolytes & f T j7 7 p&
#7 (anionic polysaccharides ) & &2 & = R pE 2 = é}é‘-f@al‘} = Ha
A7 B pE¥-(Uragami » 1994 ; Dutkiewicz > 1992) - % 7 R pEn-
L5 ~mf A s BSEBE Y R LA w%ﬁﬂ?wéﬁ)%
5 B 2. B _& F (Butler > 1996) - Kittur % 4 g BT EPERL G
RERLFHPARE T UL FIMEN LN RELE A S

Z_ B e

# ° 41 * N,O-carboxymethylchitin % f

(3) %ﬂ'\ﬁ% [£38 Shabr-d /F ’fr”ﬁ{,ﬁ’; 20/

EF R REFREE Re- LEFH > ¢ 70 gelatin
bentonite ~ silica sol ~ tannins ~ potassium caseinate = polyvinyl
pyrrolidone % (Simpson > 1994 ; Spagna > 1996) - % = ¥ p& # 5§ >
F PNt T L FOREEFA > 2 T L R Y PR
(Imeri > 1988) c ® &#H T F F ihsc & MpE - X7 RpEHT 5
Whita T A - BEAEFRCHEESSIRAG R 3R
x5 (> 1995 5 Soto-Perlata » 1989) o

F i3k ] 40~60mesh> 2 2 FEfr & X 90 % kA&
= 0.015 g/ml #0287 RPEA4c i § 107t @ o 20 pF & R
8 52.6 %H ¢ ecitric acid  tartaric acid ~ L-malic acid ~ oxalic
acid % ascorbic acid 2. 2 "4 F & W 5 56.6 %~41.2 %~38.8 % ~
36.8 %% 6.5% (*=& X > 1996) -

ke 7 UAE R ] 5 40 ~ 60 mesh 2 &7 R pEML T
P RREFO0~80%) (64 r A kAR Z ST B@ERRA A
okfEhk2 M7 BB REFRF 80 B iE it 2 iR
WA A w0 AT R 50% e AR £ s
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EARE R AR R BEBR AEFRE S F R
Pt mpe 3 40~60% > ¥ &2 5CT %iﬁ PR AN i 4
Il adFz B A o ek o et 2 2R Z aﬁf&,&,ﬁ T
Hol R A~ % 8852 49.2 NTU(nephelometrlc turbidity unit) >
pegirie ™1 23 2 3.5NTU (%= 4k > 1999) o

:\

OF SR EF EE LA E

1983 # » % & FDA (USFDA > United States Food and Drug
Administration)iZ i 5 7 (v 5 & 5 #e 4 (Knorr » 1986) -
HA S id gnrf 80 d &% gafoda 'rifw’ﬁ
Mo AR ERTo BT RPEy B BRI EST G
poAgeRlE BT RPETEIRFMEY 0 A B R bt B
% 5 fofa iE ¢ (Hirano > 1989) » %7 RpE et % % i chzbyyf
PESFRARRCREPET 3 RBER I fra™H 5 g
R e AT L By " MERRRES g G F
(Muzzarelli » 1996 \1997)0 @ 30 BEE na.pflﬁﬁsbﬂ e
FaE MR R HaE L RBIERET S B foRF
By 5 ik (Muzzarelli > 1996) o Fift < 384 97k £ vy B 4 A 48
ORISR R A F1 5 B £z iy b Py (triacylglycerols)
feF AP f2 (lipase) K fE > (BB PEF AR ~ B[R 28 (sterols) ~
= paH W P e d1(Muzzarelli » 1997 5 Zacour > 1992) « F] 5 &
SRR Y T A A PERL KL R Y PRI TR koA BT R
PE 5 P G B RRL £ 5 e (micelles)m 2 1148 ¢ >
IR MR R g ¢ ERERER o ¥ b S & P ag s B
A2 BTE o sfRY e o 1 PERL L TR AR U EAEA 5 R
Wi RS F P @2 €4k jg(Hirano 0 1995) o

F AT G M 85 %2 ¢ fpR 2 M7 RPEKIED 4 kAT
B(0~10~20 % 30 %) A W[5k 40 T A &L ~ 4o & jo 7 AL S
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b EPEFAEAGLE Ao E b o E B AL T 2 R ER 2546
2 B%GRAEEE > BEFR AAHAPEE EUFEE & F P
A Et E AFEZE TS B Y ik IO%M’*&

TORPET RV R o kBt F Bl A EE "’%Tﬂl’-—fﬁfﬁ
Fat g B30T 0 B i he 0% KRR H (TR T RE)
TUERCE L m A A B ol 7 BIEH e B R
10 % K 3R % Fhte T2 i B0 0 fafodd s fedon
- 5 ,-r:,-;ﬁu;gjm 10%7}<ﬁ'zéfiﬁ'f s ooom 15K 0% K%
RETHRRS & ﬁ—e‘irgéc B3 PR > 2P

i 0% KRR F R EE . L BT RpASL R 4B

jﬁbﬁri?flﬁ/ ﬁ}_)ﬁqﬁ&‘ +4Eg‘_;g,!?;]ép5f:i—%@ ’;’;Fﬁ}%_’
BPEA S LR AR R E N R L nER

FERE P Y ESERRR e B W g 7 £ S 4
S AR TR TR Y Py PINEY T PHN IR Y
A% At s E b Pp o B g AL 22 4e F b P Al 2 iR AR I
(£ >2003) -

(5) & &4 B Ffohok? AAF ¥

- s E RO kY T § e

WE i ¥ 55 %8 COD (chemical oxygen demand) £ BOD
(biochemical oxygen demand)? 2 3 H3|+# 7 £ (No > 1989) - @

| MAcH ¥ chprd o d 8 A1 AR T A E A S E iR
514 e Bl 5 U 2 Wi PlAsd= % (L ehp ehf R R 18 R S
Ez’v’ﬂﬁﬁ(Senstad » 1989) o & %‘/\ﬁ.ﬁ%éﬁé‘ﬁb TATE g T

SRR R AT RS R T Bk £ H ’ﬁ rz3, “,T%"K“ -
GO P ST BIA T IR BT L B e R Bed ek R
(Bough » 1975 > 1976) - A~ %‘/\ﬁ-‘}%"ﬁ X8 g1 ok P HA P

2R o dod = AToT o
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L2 BT RPEAERS ShRAF Y RS ORE
Table 3. Effect of chiosan on reduction of solid materials from food

processing wastes.

B3 A fEAR A7 R PE 7 £ (mg/l discharge) R FF A (%)
Bosede 1 30 89
M Se 1 10 98
P ATEE e 1 150 97
sepes 25-15 82-97
10-16 74
B4 4 30 88
Tt 100-200 70-90
o) F 5 R 20 70
FEEAc1 10 84-90
K& 41 2 94

(Shahidi et al., 1999)
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(6) B~ MpEL B s kg

M?ﬁé%&ﬁ%ﬂﬁfé%fr B PR 2 B

d G paha AR R @ P E Rk S B R R
(Jeuniaux » 1986 5 Knorr » 1991) = @ @ 5i45%% 1 ¥k § @ &
B ik - B AoRF L Y g £ B £ R Mg

#% (Deans » 1992 ; Volesky » 1987) » #° & 33 = #& (chelation ion
exchange) ¥ Bk P w e & - A T FE L S HER

Z 2t B REF R }P i @ £ B4 R R ' 3 ppb ( parts per
billion) & % » R & 4 F 3 #AAF & A& (functional groups)
4o 7 (hyd- roxyl) £ %%k (amino) > '3 B ¥ & BT 4
(Deans » 1992) « A= F & %~ BT & £ JHA, 2 4F & 7 chix

A AP AT T ALK G (Simpson 0 1994) o

2 Wk B =3 F (USEPA » United States Environmental
Protection Agency)+ ZF 7 7 i¢ * 57 BpE(0mg/l)E* i
it 4k % -kt (Knorr > 1984) « d 3+ &% B k2 OHE 7 £ = if 12
P2 FHPEE AR FALESE > N2 BHpKa FpE S, AT
TR g 5 s (NH, B 5% S NH) - i@ 2§ 5 22 & i
FA A EP @ fRAKY £H2 5 %L(Tlrmml » 1996) @ A
FpE #7243 N-carboxymethylchitosanit 7 »x2 "f A = o)
45~ Cd (cadmium) & £ £ J§(Muzzarelli et al. » 1989) > ¥ ¢F » &
FARL NPT KpELH “ﬁc‘ i3 4%k ¥ PCB (polychlorinated
biphenyls) > ¥ H 34 vt & * F Mg K 943 (Thome and Daele >
1986) -
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i ‘}S"‘j ?ﬁ f&ﬂl‘?f\ﬁﬁ:g‘ L iTa P B E'rr't"'—l }AJF._P 2R/ T
Table 4. Food applications of chitin, chitosan, and their derivatives

in the food industry.

s * AR 3 #° b
P aELE o

7 i kEBEgRZFEFEIR
XA F 2T
te g 2 (Texture)d3 ]

Fu ik |
B g &
H A A 22 48 TR

T2 rr_‘;;?ﬁ- )?%l -
ERELAS] R
EW- R Rk T s
"E ARG BB 2] PR T
3 & 8 it g
AR
B2a A
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#F2XE)

§ a1 B R P A

Lok

i

MoAe & 2 i % (Affinity flocuulation)

47} &> 45 ;% (Fractionation of agar)
wofc & BT BAAR 52 PCBs i d

. TH
S 4ie
f*}

=

S Wi
¥
N
P

— =z
0 S

A3

(Shahidi et al., 1999)
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CRTFERTRBELET o
Table 5. Application of chitin and chitosan.

B A3l & * @
B K
chitin/chitosan

M-k ? Hg~Pb~Zn~-Cu i £ 44
chitosan-glucan
2tk ® Hg~Pb~Zn~Cr~Co~Ni~Cu

E S

chitosan
#&Fe~Co-Ni~Cu% 4%
FeldR FE S HEER LK
AL A B e Bk
feJ8 }—cn 1 Bk
JeJ 5L 7oL R
)L ﬁ 8 &4 1B R (e ,wﬁz;:% kLE)
2 4. J\}% k
S 5 i

chitin
T H Fete LR Y e B

EARLR ]

chitin
%) T_fi¥ % (4r:glucose isomerase, lactase,
amylase, invertase, 5’-phosphodiesterase)
% 3 trypsin 2 chymotrypsin

chitosan

1Y lysozyme
¥ Z_a -chymotrypsin % phosphatase
TLC #4#
Deaminated chitin
1Y lysozyme
benzyl chitosan

e RS RE 4 - g
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#F2XE)

A _
85> m

chitin
chitin/chitosan
chitosan

P s
chitin/chitosan

i

chitosan

chitin/chitosan

chitin

#0324 4 pyrazines 0 ¥ 4c g 8 53

a0

Bkt d v 5L d F

.

DA H A S R e

S AR p A R R

I
|

gL

%
WA 5

V2 N # &

T

(% > 1988 ; +& » 1992)
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B R L ORARS Y BT L
RN A E dmre (killer cell) » #rd] % P2 e 4 £ (Suzuki et
al» 1986 = g ij— »1990)» 7= ¥ #-2 7 F 2 57 FpEApL i o
T o~ P H o Pg/%ﬁﬂ""’ o FlE G MIRIEIRE T oA
i%)i K~ bt £ giss & S (Hirano 0 1985) » ¥ *HiRF 0§ B

e BB R AL > v kg B foc et % (Knorr o 1984) -

ERU

Ao %frﬂ, 7 OHALNH A » #T B8 kb it 5
RN LAY S S vafﬂ#%ﬁ HY FEAEE
¥ ouig A - g (glutaraldehyde) 1 G & R 0 4 W B HT
e A+ vk ) & Schiff’s base» B0t 47 1 & F R b
A7 %1 & (Stanleyetal » 1975); ¥ b2 & r 4% 1?-‘%57?1 ¢
COOH Zh ¢z 87 FNH, 7K FIsa i 8% 27 0 & W 4t - € fE 5
a7 T RIFRE A 3% R é«'riféﬁfriz&\
B E M R BT D ARSIk (RS 0 1981
6% > 1986) o

\\\

AT BEET R NN S E R R
PAL(Z 0 1990) Fip4ed Agiar > vaeg gL
BARE WA R R o & T RS MR R (LT 0 1986) 0 2
Ao R E L T s ek i3 % 3% % (Yang and Zall > 1984) -

s
e
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BHAE 6 RF oA ¥ A2 I3 3Rl B2k

i EI SRR TN
b BHA Bl EHT R IR R T ek 25 v ke
PodR S A o kI AR E R A RRE R G B RSP §
WREMA d s "EER AR - A RETREE 1979
3251979) 0 AT U d T S 4R N R S

o}
T
o]
e
)
5
5
72
>
=1
3
o

ANG= 7 ANA—TAS

HPAG2pd i85 v 5# kA e sk4 (interfacial tens-
ion); AAGAea R T 58HER S AS 2 iF
‘KiF)2  (entropy)% i* £ (Das and Kinsella > 1990) -

ﬁﬁgwﬁiﬁﬁlm%uj’ﬁﬁAA
TAS > # @AG 5 & &> F]* ¢ K

FUit P e %'%%%ﬁné B EAERRRRE P RE

Aé@ﬁ@@@ig%u&@aZE; 2Rt E LR RE A
R R G RS N L RSB T R A YK A o

ok BB A TR FFT IO RRL VL 7
(U S E = R s e A AL SRS LR L A S-S i
- AT RS m/,z@;ﬁr’ Fb it & ( emulsifiers )&% % T_
Al (stabilizers)freh 4 8% {2 > @ H ¢ — Fp R F R
(droplets)~ 4z & ¥ — far P » # 2 4 R A2 R+ oh% o P
FAIR % F 5 F* 1 (emulsification) (Dickinson and Stainsby >
1982p‘5ﬁbﬂf%?ﬁ%ﬂj#éﬁ%ﬁt%«mnumkmswsﬂﬂ R
Ak e AL S A $74p (dispersed phase) > @ fo] i kR R %
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[l cri% R % A RIFE % 1% § 48 (continuous phase) ©

RS R BEA L - 2 AT E G 2R A
(lipophilic group)¥ & {4 338~k #k (hydrophilic group) = 8 4 » i
RN E e LR Y e i QLY el s KR 5 - Se U Y.
AR SR R e Y e U S e R Y e E v
BAZTI* L %A SIEET 2 BRI A fhon 51 &
IRIEH I KRR LR g2 Bl o 5k 4 (surface
tension)’ @ FL it A T F o A F b o K o (B0 1991) -

P e L WA 1 30 L
(R ) (k)

(BRI (kiR S A
b i3 HRIE LA

(B { P A 5 AR

= ST
GEREREEE

X IEAE LT o F A

RO T ek A L % il 5 3 RCOOM » # ¥ M¥
u{Na\K\Caév’”J%ﬁ% "ﬁﬁﬁ;ﬁ ,R;.{%t »l'l}:,\;
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RCOO Na' 92538 » i | hod i fea § F ohy "ﬁ B SR R
i, B (ROSO, Na') & £ e 8 (RSO, Na') ¥ -

ONER S e N Rl

BAl P S ARG - BORBR-NHH Cl) ~ v &
28 ([R-N-R'R”R”] X )frz "2 A ¥ 7 18 o
) 2bap 4 R o S A

L ‘ 1ﬁr’ .:t]}‘ ﬁ"].:t ’ 1}’5@'}” é’ I%i z Mz ’frdlethanol

amine(RCON(CH,CH,OH),) » fig | R 7 K H i g 5 fafia &
R e ol Y e

ST R R A g 2R R 0 4 A F Y F
e e kS AR f T 0 BREBR Y R § ke
N INSTTERIL IR Te N5 N A Y C
¥ - Bl AN,N-Z % fomfkd B (R'R”N'(CH,),C00 ) -

(=) HLB (Hydrophile Lipophile Balance) i&

gt FLit RnE g MR AR B A A I FRRING

53}2“*%,\4:“'317@’EJ?‘&'IJ}/H—*F KRBT AW S AR E o
FAL IR R R HLRIR AR PR A S SRR R R
Koo F]P G0 PRV R G R AL 10 if 3 HLB(Hydrophile
Lipophile Balance) & s 0 » H £ 772 £ * #F > FcF A%<
Foom FU b A AL R[S Tﬁ»ﬁﬁ"ﬁ?‘ BT AR & T R HEARST

fetie ¥ SHLB 4% % 4 400 $o]

"o)J—U:—;\_‘
ZEER Jr\

%10 541 & HLB &
xifE, v mﬁm o M T A e D (A0 1991
3 > 1993) o

1. W. C. Griffin #737 gk A3+ 5 3 74 ¢
HLB=(L-k A 5 £/F 6 & 1144 3 £)x(100/5)
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=(RARARELEERAELE FAKRA L E)*(100/5)
=M KkALE % 20
=k AR E E %x(1/5)

HAATELZRGARATRFEHLB 2 05 230d K97
# = 1 polyethylene glycol # HLB & 20 » %] 5 a4+ (4 7

A E AR AR <0 Bk 5 200 AT b G

SHEAE HLB A3 0~202 FFedm F 00 w0 % kg aps
M w B R HLB » 2 ¢ 1585 (e HLB # £ 1] 40 o

EIEREE W AN %‘fﬁé%n N T
TE ij‘ff»'/‘ I‘F'T“:%?,ﬁéfﬁ?/,} LR N

(1) % = p% iy s fig
HLB=20%x(1—S/A)
HeY S 5pgena it I% ;A G P iBphene 'fr'l%

Q) 5 AMATRT ¢ AL B
HLB=(E+P)/5
AY EimioERE AL P

e
Jt
=
Jrh
g
|
>
1y

(3) H ~pkF ¢ =i b
HLB=E/5
HeY ELBf e e 27 A

1y

2. nl_l.—‘:;,l-_';a_:-% ;\]
#op 2 N2k v d HLB nsm#ﬁf}%}i | 0~20 2. & 4] >
R FH L —confoo

(1) 228+ 1R o 5 23|
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HLB=7+11.7 log(M,/M,)

Hoo M, kR eha 3 8 5 M5B Riphs3 2o
(2) &+ 1R o 72l

HLB=7+4.05 log(1/c.m.c.)

# ¢ c.m.c.(critical micelle concentration) & Fr m & 13| fic

% 4 & jE B (mole/L) -

3. Davis 3+ & ;%
HLB=7+ X (3 -k £ e #ir) —n X (CHy 2 03k #)
Heniz s+ ¢ CHyL endich o

(=) 51 F= 2 3¢
FUib iR - ST F A 50k P 0 F Al(oil-in-water, o/w )% jd P

iF 2l (water—ln oil, w/o)™ f& - # & FA L S AR LR (two—phase
emulsions) * =& S&* * & o/w 3| & }i 5 (mayonnaise)
#1}‘? (salad dressing) ~ k2 #(ice cream)...—fl; s ow/o A & m
(butter) ~ S FRjd . F o HFL it A BiEARY o FHF VR 5 R
WA FRR RS SR AR 0 # R 0 § F4 1Y B0 HLB
5 356 A h P w4 & wioF| 5k 0 &K
FaART o S F i A HLB B 5 8-18 & Fk%
MEE S QT o kA A o/w A5k 0 AT ‘Jﬁ N T
AP 0 1996) > 'x 0 bk s fEapAlch o B EApS R
(multiple emulsions) » 25 3% & w/o/w & o/w/o & & 4] “7n

(Friberg and Larsson > 1997) o

Bl sk— B REER Sg A T d TR
7 5N EF A > 1991)
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20 @
: &
OQ _
75| 963
2 9@
OO
209 | k)€

B2~ A Ap3t i (a)k @ i i 2o/ o )R A P k2l (who

T)o FEARF IR (b)Y wo/w A R o

Figure 6. A two phase emulsion (a) may consist of oil droplets in
water (o/w, top) or water droplets in oil (w/0, bottom). A
multiple emulsion, (b) water-in-oil-in-water (w/o/w).

(Friberg and Larsson, 1997)
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EE A R LI NI - 2= ggyrﬁt}\ﬁrﬁ » BT~ h P EFEAT R

WaFitpF o BliowdF g, F2R 5 wo#d e

3. BT RZ
Fla KOETRWH < > TURIEFCRERTRF > o/w

il]%b L/l ﬁ%'q’)igbb W/O;“];J' IL/]Q‘)‘ %'—Lg °

— R VR R A ARt iR H G A e L 5
Bd oot FlFitp Y AR d AR G RATSF A

b <o) 430 100~Ipum 22 BF > lum ™ PIAE S 73 R % o

A=)

FUREAA ] 2 AR 2 (2 5 1993 5 F > 1996) -

o FUVEER A bR .

Table 6. Emulsion droplet sizes and appearance

FUv AR ) (um) iy

>1 Fte 4

0.1~ 1 $6 4
0.05 ~ 0.1 Ligm A d

<0.05 e
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(3) DR s EH 4

i/'/‘#i’*'* (salad dressing )= 3% '“‘5‘( mayonnaise ) = L & > P
TA2Z a5 F-FELHEAMTowH M o HIE N 77
B EE kIR 0 A B F R AR A 8 2R T
iﬁfg_;glwt i*ﬂgawj\ﬁgét&cﬁ £ 2 s I VWA S F
v (lipoprotein) ~ P& *5 (lecithin)fr#4 *5 #F (phosphatides) > izt
P4 & Bk gt 1t i 4 (emulsifying capacity) ® A B 3
©EAE N FLIL R R ér_}i 2 + (Krogetal. > 1985)° A& 5L
750 R F ey a%ffﬁi—ﬁx‘ft%ﬁ T E FMe it o )
’*;‘e':\}_‘g»ztg»«?&\ﬁfr A EE TR N FhE A P H
it 2 R %’f‘m,d: Aﬂﬁx £ 65% FRFZRS%
BE A B R ERS %mﬁé«}i(Pons etal. > 1994) o ‘}'93‘1%5‘
& PR EE A X ¥ & i (Macraeetal. > 1993) :

1

1. Oil and vinegar dressing :
J 5+ R 45U 1Y % (temporary emulsions) » g 7] $#3F
REaG UL s RAm A ARLE XX S o bldr &KX fl];/'j#iif;%

(Italian salad dressing) ~ i* 3% :}:%5‘ (French salad dressing) % o

2. Emulsified dressings :

B>t A A MY T % (permanent emulsion) ¢ 7 3 oFb it A2k

fhie o BARUEE  RESGTBARE - blie: T F

3. Cooked salad dressings
FLivir® 7 F Bk 3 f Al (starch thickener) s B ¢F LY 35k
wsc,;gu/ e FH 2 E FDART A VA42E3I0% =z £ &

4% oo
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(+) B R T

Knorr(1982)F § 4 % :

RS T B s BT R PR~ Mg S 27 F (microcrystal-
line chitin) (¥ #-& 7 F 4 » H3PO42 2-propanol i # & H i3k
12 Waring Blendor 3 i# #4411 % 4 2» 4 52 H 40 3 (34 5z
2o A 40) ~ Bk B B 2 (microcrystalline cellulose)z. ¥ 7K 4
Bt e BRI AR 5 43T 230-440 % (W/w)2 B o
H ¥ chitosan > chitin > microcrystalline chitin > microcrystalline
cellulose ; A > @ 43t 170-315 %(w/w)z & » H @ chitin
> microcrystalline cellulose > microcrystalline chitin > chitosan °
¥ ¢k » B~ microcrystalline chitin ~ microcrystalline cellulose %
lauryl sulfates35* i* 5¢ # (emulsion capacity, mL oil/g)% 5t it %
T} (emulsion stability) &5t 5 4 * & > lauryl sulfate >
microcrystalline chitin > microcrystalline cellulose » % 5“ i % Z_
Mg o 3R * kB MY 0.52 ¢ /mL waterPF ¢ lauryl sulfate >
micocrystalline chitin > microcrystalline cellulose> 2 T )k & 0.8 g
/mL water!Z } = 'Jﬁ RIdp e > ipdE gt iv % B > 85°C 15 min&
ARG -

Schulz % 4 (1998)F § & % :

BT AT RGE (20 R 89%) PR B EER
AT BpEiE & o/wfood system > ¥ U R E-¢ F R E B R G
8% ey W PEMICERERERLY it L
}i—*ﬁ LB & G-R(wlo) Risd 33 ¢ ,ﬁg‘;} ¥k @wlom =
= w/o/w ( water-in-oil-water) F* i o F]pt o FFIRG Y
TR Wolw A F ity Y R R B R R AR e R
oo FRAST R PERTEEFAL 1%k R > 4c ~ sunflower oil #
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chitosan/sunflower oil 7 0.16 (w/w){s » F4 it » H FL it 2 % 3t %
BT2RBY T m I G o E ”;J‘ 4v anionic emulsifier » 4o -
sodium dodecyl sulfate (SDS) x ! it chitosan/sunflower oil 2_ /&

SR P FMF TR LS RMEET ) T2 SDS A

AREEH AT RAL AR o

Del Blanco % * (1999)4= § & % :

AUEEE 2 o AR 73 5 94 %2 A BEES 0 A uia
1%-??@2 » v > sunflower oil (20g sunflower 0il/80g 1 % chitosan
solution) ¥ 54 it o &% M > 3 ¢ & 81 1 88 %ﬁ ZEE LI
548 6 =1 i -2k 7 Tk (freeze-thawing cycle) 2t £_100°C 4c £

AR S
Kanauchi & 4 (1995)F 7 % %

FIHRETREERTR IR ETAMG Y 20 )

w5 g BoKR 2 (intestine lipase) K f# v T o
Rodriguez % 4 (2002)F7 7 & %

B3 o fER 75 3 95 %S T B RS 95> 0.1M HCI (5
RO PRTEB) 1 02102 20% (w/v) 22 ER » Ris 4 »
sunflower oil T 7 Ie+* & » & ¥ 32F 5L 1L o 4 3T oil /chitosan

2.

solution 2_ ¢ &] 5 20/80 FF> H 5L 1t ;% % *+ 28 T lhr 12 & A 4t
WG o ip it L 5% Y FYF (emulsion droplet) #2-] %

- I {4 (unimodal) °
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Van % Szuhaj(1998) ; El-Adawy(2000) ; *=(1984 - 1996)% % 5

g1

.
9?3 RS RL S AR AR AR R
R a;%»@ﬁé%ﬁ?gﬁﬁ*‘iﬁmﬁiﬁﬁi
e wté%az%;’ﬁiViﬁﬂw»§& % {2 (thermal

Tesch(2002)F= 3 & %

H#-ik ks 1% AF 5 octenyl-succinate starch {é ¥ § 5 8 &2 5t
A
2]

A 2 R MRS R T ) i

T R ¥ TER S P
A é] (5"1"::‘5 *3:;) o FL L z’i‘?l KT ‘?IJ?’ —E‘F—fu’}\ftjx

AR BT R S L

(1) # % 42 % % T_i®T* (electrostadic repulsion stabilization) :

FUiv A& % o ' (adsorption) feid frok g 2 G o H A
# ¢ & (anionic)z it 7 ( cationic )3 #p #”EL % & gt droplets # %
R B (coalescence ) A2 s dpe gl JLit A 5 XA A S
% > 4r  lecithin ~ stearoyl lactylate % > # 4% 8% < pH 2 T ji#
;{ri 7 Z(Macrae » 1993 ; Del Blanco > 1999) -

(2) = % rezg% 2 _iT* (steric hindrance stabilization) :

XA F A det e B B (qums).. E 0§ R F

o fooRF R A G oo I B+ B (macromolecular structure)
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FE#R T L droplets F1 R & @ 4 4 (March and Napper » 1977 ;
Napper > 1983 ; Tesch > 2002) o

(3) Ak = T * (viscositying stabilization) :

Frio R HE G BALRFHER IR X T s
L& 5 L2 % (non-ionic) > 4= - mono and diglycerides
diacetyltartaric esters of mono-diglycerides... % (Macrae > 1993 ;

Rodriguez » 2002) -

—vf%j\ﬁ%;

% § #ib A (-COCHj groups )# #-k (-NH;" ~ -OH groups )

TR
% % % % B3+ (polycationic) > #x H#R 4L X TIEH o
% 5 B & P (polymer) > v * REFEZRE % IEH o

% 333 #F& (4 ¢ lactic acid ~ ascorbic acid -~ acetic acid... %)

ERSHEE RS E N EE SIAN

3 REBRE

b

it s

Flpt o BT R ERG Y B A 2 R A S B

F-(cosmetic) F 7 # et it @] o
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s phg s i
- A R
(-) AT FRAL:

PR o@3 2R L ESP o d BRI F2Z ST

B HebEs Bk (a-type) o

NaOH 4= HCI p-p B8 1 i F f % > 5 L2 @ 5 potassium
polyvinyl sulfate solution (P. V. S.-K), acetic acid P p frk s 2
; toluidine blue f#£-p Sigma = 7 ; B Wwmr))pp S4B

~H(F s B S %27 5 PCA(plate-count-agar) P
B Merck o & o

9

e

SN =
)

)

(1) B#gs t SW-12] > A3 Hpwing e - 43

(2) T R\ &4  OCTAGON“"™" 2000 4] » Endecotts 2 # »
=R e

(3) %~ 7 éF 3  Tyler 2 242 & % > Endecotts 2> # » & ] ©

(4) 7 3% 4 1 38 4= B (Stirrer/Hot Plate) : Corning = # » % & o

(5) %45 : ULMS00 3] > Memmert = & > 4g & ©
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Ji

(6) %+ ;4% T :BI120S 4= B410 4] > Sartorius = & > {4 °
(7) pH meter : SP701 4] » Suntex = & » % # o

(8) # #¢ : POLYTRON PT3000 %] » Kinematica AG > % B -
(9) 43 ¢ DV-II+3] > Brookfield = 7 » £ | o

(10) &g pecsr @ BH-2 3] > Olympus = & > p & o

(11) #Hci=4p# : Canon G2 » Canon = & » P & o

F oA WA

) A7 H (chitin)

BREF 2 e BT T Bg Bt 0 £ 5 d 40 ~ 60 mesh
Tylerth 3 48 2 &F i d - T 242 87 B & < ] /30025
~0.42 mm2_ B > & F 4 » 2N HCI% 7% (20mL/g dry chitin)$g 4%
I E2CO e A2 > “,/Tf—i R R AR RS A A HCLS %
¥2(80°C » 6hr) » £ 12 2N NaOH:% /% (20mL/g dry chitin) » ** 100
CT Ao #gE- o ",’f-i R BRSO B KA AT Z
NaOH > x> W fa o' » wEF % * 2 %7 F (= > 1995) -

) * B3 e fEk 2z A7 R pE(chitosan)
k@2 %7 Fhe » 57 % (w/v) NaOH 73 i ¥ (20mL
/g dry chitin) I 4c#t 100°CH4ET * B PR > PR - 3] > = 3]

fl* & § FAp-Kied NaOH X pH ¥ (5 ok » EF 3~ ‘1’7”%%%
% (80°C - 6hr) > FoU % A 75 > PlRE 2 o ARR .
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~ BBk
(-) %7 BEEA S5 1 s 4 (emulsifying capacity)
2R

WRHREFTAS T RpE2 2 @R ~ERME pHHEHA A
4 z_ 3 %%(Sathe and Salunkhe > 1981) :

#-0~10 ~ 20~30 ~ 40~50 ~ 60~70 % 80~90 %3 z FEik 2. /%
~ FpEA BB 4 250mLYEdr ¢ o 4e » 30mL 0.IMpS AL i e
PEER (0510152 20%) 3R TIERfE2 | P&
ra s F g sz 0.1IN CH;COOHE 0.1N NaOH:## = 7 FpHE
(30405060 2 p bt £E =% T LTI K-
8% B 4c b (3mL/ interval) » — 8 35 #8355 (9500rpm) I
TR RBT & E TS £ (mL 0il/100mL chitosan

solution) °

(=) A7 BpEA S5 1Y % 22 (emulsfying stability)

2R

FaREFhit g 4 2 /?JRLF/] BB EOHFILRY B2
’}ii'—:lé‘i/n\%ﬁﬂfﬁ?g;’f'lﬁi—? T2 5 MR B2 AR Y B R B
Bl 4 F‘%“T/Tﬁ/% A ST I VAU e il B 1 3
”'L'r‘/,’]?ﬁ/é_ﬂ_;-?'(“m’ 1984) - pt3dBp L7 L5 LR R
B R R R 7\,7"]‘4\31‘;, FET BB 2 AERE R e S Y
B LRSI R 2R ERT RIL 0 LE (TR R E) S l}ii%

=%

(freeze- thawing cycle) » I L H % T 4 o
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\\\

Lo &4 BHF T RARPFLRT

#-0~10 ~ 20~30 ~ 40~50 ~ 60~70 2 80~90 %3 ¢ fph 2. &
7 RPEE T 250mLEAr ¢ o 4e » 30mL 0. IMAS AR R e A P
EREO0551.0-1.5-2.0%)F Az 2 @t » 702 01N
CH;COOH=# 0.1 NNaOHz = 7 F pH (3.0 ~4.0 ~ 5.0 ~ 6.0) >
AR e B B e RRRT R R AT AR £ 2
W AN L 50607080 % 90 % A% 1) RIS B R
2 ARR o

#-0~10 ~ 20~30 ~ 40~50 ~ 60~70 % 80~90 %3 z FEik 2. /%
T ORFEA W0 250 mL MEAr ¢ o 4e x 30mL 0.1M i kiR % e
I *FEROS5~10~15~20%)" AR T
0.1N HCI & OlNNaOHp’%_L%PE-pHGO ~4.0~5.0~6.0)> 12
Bt 32 s o (FTARFHEEDE) - AR £330
mL FU it AR p o A SC(T s FOER)E 25C T (r
ZR) ¥ 23 60°C 4 £ 30 min (Pasteurization )2« 1007C 4c
#: 30min (- 4L 12 boiling water #< 7) g 121°C 4 £ 30min (7
autoclaving )fé > 2% A E R 1| & b’“r”ﬁ SR R AR IR (S
TG R 2 AR T BIER f 1A R R
FeSCToadd s Hpeu 28T 5% B8 5l
BEZIF ~ | 24 F (droplet size distribution) % F F i &
(coalescence)If % 3 4 > P PFII P RBLRE G F A B o
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3.k B-fRk RIS R E TR T2 R

ER s BH Y R RA LB RPES R
oo ARSI 2GR R AR > L P 30mL 2R g
(T JE TR -2k (freeze-thawing cycle) 5 =k (= £48) 7 H i
BERBRLE-I13C 24 8RR 5 25C (38) "2 25 1hreo
SN CE Y SRy SR A St oL ST ¥ -SRI
Bz w g TRBREG FREE SRR o

Ji

) SEE

(

AINTELRLE S A @CW% Bprz 3 ¢ faR
kﬁ&mn@%WH# FA ISR TERE P AR & Y
24 FA#cZ R o hiRB RS E %ﬂ\li’g‘ LR e

1. ;#5%) :}“’i],i"‘ fie >

%+ Macrae (1993)% = j# . ff B s 8 & (4T ¢

4

\

Ingredient Traditional process  Here-in process
Soybean oil 40.0 % 40.0 %
Vinegar 17.0 % 17.0 %
Water 36.1 % 36.1 %
Sugar 6.0 % 6.0 %
Salt 0.3% 0.3%
Egg yolk (dry weight) 06% -
Chitosan - 0.6 %
100.0 % 100.0 %
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"Wy

50k 5 MR RO S KRR £ R e~ o B
Brko TIFISY > TIF LA L FRH BT REEL - B4
M»—@bﬁ@%%mw%m@vm$GWEWﬁ§°&ﬁﬁ
HPEA & PRIRBIR A R A BB AE . BIR £ R R R

Bokis o £ YRR ST R PEE Ay~ FlR ORI E
:‘E AT RPERRS e » Lk R - e T - FIOF
(9500rpm > 30 min) » E{&#TR R 2 FL it g b X BRI RR
TLERTRBLAREAS . FREHSIRELT
wh o PIT OGE S S 0 B U HETR R R R

T oAe #E e K * E 47 P|5% ;2 (nine point Scale ) » ik A 5 9

> H Y B F9A,§z§ﬁﬁé1&o?iﬁﬁﬁ%
é&ﬁfmu#ﬁﬁ £16 ik a < B & SRE T A 5
€£’IEB%FJE;‘&“%‘§FT5‘5§L“%; Wiz o

P A SCE R

WEEEE ST RBORE AR
B BEH BRI LA HiE BB EAE -

() &5
B0 RAEE @ R 2T

B~ 20mg #iRIHE &4~ 0.1M fEfE 10mL> &% 58 T 4L H
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L] pets o A K AR S 8 2 B~ SmL 4e » — JF 45 o1 Al (toluidine
blue indicator )’ '+ N / 400 potassium polyvinyl sulfate solution (P.
V.S-KF 2Rk d » FOALREEHE &R 2

Tt FOF TR S FplHk &2 2 ¢ figR& (Toei and Kohara -
1976) -

AL P T

™ Brookfield viscometer (model DV-I1+)ip] 2% 7 R pE A
FFb it R 2 ARR 0 A7 % 2. Spindle & S61 I S64 o

3. F A LA

F1* optical microscope L% L 4FF it R Y FUFE G LB

o RPERARE AT E G RRER G FF D T

B!
o
—h
—

>
AN

Y
=

R ORIALY ERBEBRISFES p AKRRFRE A
AOoMERBE Y - R A F <L 2 R A

=% #ir o p o4 vt (Rodriguez 0 2002) ©

4. 0/w ~ w/o ~ o/w/o 2 w/o/w A5t it LR P T

#-gL % SmL 2x » 100mL -k ¢ $FEE ISR F A S Aok
R RIZIETE o/w AFV TR 0 F 2 F o 100mL W ¢ pEE
AR EA o PR Wo SRR o ¥ b TR B RARLE -

BLEE L o/w/o 2 E_wlo/w o F gt REY o B piR

’

TS ﬁa? w R 5 o/wlo Al fs 0 F 2o gt /lf’%/ﬁ": » # PR AR
KiF 3 R 5 wio/w #E A o

LRI
% 1
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5.

6.

2 F W&
%+ CNS10890 & S-ic 4 2tk oh-2 F¥kc2 HRif2 ke

(1) & A2 FF -
B~ 22.5 g PCA (Plate count agar);% ** 1000 mL ZA4g-K ¥ >
AR RS 0 4 KR ALY 0 B 121°CF ) 15 min e

Q) £ FfFRR(AZE B2 EF
B~ 8.5g & 407550 1000 mL 45 k¢ o s BB RIS 0 &
ZOmL *t g ¢ > 5 121°C 7 15 min o

(3) 2 FEk k> 2

a2 2 Fliom L i fi%fuéi’aa e 2 R R
2R ByRESEABP ImLE B A ¢ (F - K
R EAE) X NASCLRER RIFRIRERIRRS
B3 - FR 4 ARALG BB R4 37C 72hr {85 F B 25~250
BEE2s Bride k80 B2 Ak A7 AL TH0E
(CFU/mL) -

oA

WA By o 4 SAS B OESH > 217 2R
(completely randomized design) & 12 % & &~ 47 (ANOVA) %
Duncan’s new multiple Range test ' 4% 5 2 B &g % | » p<
00557 8xA£LR o
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Rpp gt EESP 2287 F(a-type) S A
PR3 & {5 0 BRRERL S o) A3 40 ~ 60 mesh 7] REk 0 Bt
e A7 F 4 » 2N HCI (20mL/g dry chitin) f&Jd2 & 45 5 17 2N
NaOH (20mL/g dry chitin) % 100C ™ ~ Ji& 7 11 3 o Ao
¢l B LAT E Feo B gl Rl A2 BT B H bR
AR L30T R R Bk ik ed &% 40~60
mesh = -] 2 R FIEEF LA RS < > ad 0 B - BT
3 ofps REFFE R Z 2 VRS RS AR X
AAK AR o

~F AN B WA

B s B ET R é REBT LA
fiezh (acetyl group) #44 *£ 4L Bla Ak @ 11 ¥=ik (NHy) - 2t p*
AP RIS ST R - 42 L @R ARG 8T REH AR

AVRAPAR S od X T BRI R FELE EXFIER
FRPFRE ~deir kR ~deie® £ - % FIRE-- 3T #7007
i T ol g ST R iR Y €7 - o AT 5

AT * 2o 0% it 5 - 57 % NaOH (w/v)iz 7% 1000mL3g £ 3c {7
Gk A R Y e E T 100C HFS P iz B F (20mL
NaOH solution/g dry chitin) > & F 3 ~ § T F & & F4F &
100C » 25 *edbE > 2 3 PFI 4o BATRAT R 2ok e g
NaOHz e ffF 2l > L ER RSP RL e gl B> BF
FrERFER-DEIBN87 R * A E kPRI P
TR BET 2T B o
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Degree of deacetylation (%)

100
90
80
70
60
50
40
30
20
10

0 20 40 60 80 100 120 140 160 180 200 220 240 260

Reaction time (min)

Bl- ~F RFEFHES " Flemrz B

Figure 7. Effect of reaction time on the degree of deacetylation
of chitin.
Reaction temperature: 100°C

NaOH solution/dry chitin (v/iw)=20
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Figure 8. Effects of deacetylation degree and concentration of
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Table 7. Effects of treatment temperature, 20~30 % deacetylated chitosan concentration and pH on the emulsion viscosity.

H pH 3.0 pH 4.0
Temp c. 0.5% 1.0% 1.5% 2.0% 0.5% 1.0% 1.5% 2.0%
5C 4720 9740 14280 22740 4046 4660 5840 6220
R.T. 4266 9786 13766 19440 3453 4700 5513 4220
60°C 3740 6646 10786 17093 2720 3586 4446 3320
100°C Sp 4273 8073 12346 Sp 3106 3946 2653
121°C Sp 2700 5553 10906 Sp 2313 2733 2820

H pH 5.0 pH 6.0
Temp nc. 0.5% 1.0% 1.5% 2.0% 0.5% 1.0% 1.5% 2.0%
5C Nd 4020 4580 9360 Nd 3340 4600 5320
R.T. Nd 3900 4113 7460 Nd 2766 4020 5353
60°C Nd Sp 3660 7173 Nd 1980 3426 5086
100°C Nd Sp 3000 5306 Nd Sp 3406 5086
121°C Nd Sp 3013 4966 Nd Sp Sp 2480

Number, viscosity (cP) ; Sp, separation ; Nd, not determined ; repeat 3 times.
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Table 8. Effects of treatment temperature, 20~30 % deacetylated chitosan concentration, and pH on the stability of

emulsions stored during 2 weeks.

H pH 3.0 pH 4.0
Temp ¢ | 0.5% 1.0% 1.5% 2.0% 0.5% 1.0% 1.5% 2.0%
5C 0 0 0 0 0 0 0 0
R.T. 7 0 0 0 2 0 0 0
60°C 7 0 0 0 2 0 0 0
100°C X 0 0 0 X 0 0 0
121°C X 0 0 0 X 0 0 0
H pH 5.0 pH 6.0
Temp . | 0.5% 1.0% 1.5% 2.0% 0.5% 1.0% 1.5% 2.0%
5C 0 0 0 0 ) 0
R.T. / 2 0 0 / 0 0 0
60°C / X 0 0 / 0 0 0
100°C / X 0 0 / X 0 0
121°C X 0 0 X X 0

O, no separation during 2 weeks ; number, separation in number of days ; X, separation happened right after treatment

temperature.
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Table 9. Effects of treatment temperature, 40~50 % deacetylated chitosan concentration and pH on the emulsion viscosity.

H pH 3.0 pH 4.0
Temp c. 0.5% 1.0% 1.5% 2.0% 0.5% 1.0% 1.5% 2.0%
5C 9460 18353 Nd Nd 9486 10293 Nd Nd
R.T. 8426 16606 Nd Nd 7326 8720 Nd Nd
60°C 5333 10560 Nd Nd 2966 4626 Nd Nd
100°C Sp 5513 Nd Nd Sp 3233 Nd Nd
121°C Sp Sp Nd Nd Sp Sp Nd Nd
H pH 5.0 pH 6.0
Temp n. 0.5% 1.0% 1.5% 2.0% 0.5% 1.0% 1.5% 2.0%
5C 5446 8946 Nd Nd 5340 8586 Nd Nd
R.T. 4246 6560 Nd Nd 4500 6980 Nd Nd
60°C Sp 7606 Nd Nd 3293 7200 Nd Nd
100°C Sp 3526 Nd Nd Sp 4346 Nd Nd
121°C Sp Sp Nd Nd Sp 3260 Nd Nd

Number, viscosity (cP) ; Sp, separation ; Nd, not determined ; repeat 3 times.
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Table 10. Effects of treatment temperature, 40~50 % deacetylated chitosan concentration, and pH on the stability of

emulsions stored during 2 weeks.

H pH 3.0 pH 4.0
Temp e | 0.5% 1.0% 1.5% | 2.0% | 05% 1.0% 1.5% | 2.0%
5C 0 0 0 0
R.T. 12 0 / / 2 0 / /
60°C 6 0 / / 2 0 / /
100°C X 0 / / X 2 / /
121°C X X X X
H pH 5.0 pH 6.0
Temp e | 0.5% 1.0% 1.5% | 2.0% | 05% 1.0% 1.5% | 2.0%
5C 0 0 0 0
R.T. 9 0 / / 0 0 / /
60°C X 0 / / 0 0 / /
100°C X 0 / / X 0 / /
121°C X 3 X 3

O, no separation during 2 weeks ; number, separation in number of days ; X, separation happened right after treatment

temperature.
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Table 11. Effects of treatment temperature, 60~70 % deacetylated chitosan concentration and pH on the emulsion viscosity.

H pH 3.0 pH 4.0
Temp c. 0.5% 1.0% 1.5% 2.0% 0.5% 1.0% 1.5% 2.0%
5C 5066 8033 9113 13273 4746 5340 8546 12586
R.T. 4486 7213 7540 9980 3333 3680 6660 10413
60°C 3646 4926 5160 8866 Sp 3586 6486 7746
100°C Sp Sp Sp 7700 Sp Sp Sp 4426
121°C Sp Sp Sp 4540 Sp Sp Sp Sp
H pH 5.0 pH 6.0
Temp nc. 0.5% 1.0% 1.5% 2.0% 0.5% 1.0% 1.5% 2.0%
5C 4013 7906 9473 42050 6333 11240 16160 44666
R.T. 3613 5580 9006 37450 5446 9740 15473 40116
60°C Sp 2346 7873 28900 3280 8940 13446 42216
100°C Sp Sp Sp 8640 Sp 4380 10693 14806
121°C Sp Sp Sp 5806 Sp 3400 4040 11493

Number, viscosity (cP) ; Sp, separation ; repeat 3 times.
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Table 12. Effects of treatment temperature, 60~70 % deacetylated chitosan concentration, and pH on the stability of

emulsions stored during 2 weeks.

H pH 3.0 pH 4.0
Temp ¢, 0.5% 1.0% 1.5% 2.0% 0.5% 1.0% 1.5% 2.0%
5C O O O O O O O O
R.T. 1 3 O O 1 3 O O
60°C 1 2 14 O X 1 O O
100°C X X X O X X X O
121°C X X X 5 X X X X
H pH 5.0 pH 6.0
Temp ne. 0.5% 1.0% 1.5% 2.0% 0.5% 1.0% 1.5% 2.0%
5C O O O O O O O O
R.T. 2 3 O O O O O O
60°C X 1 O O O O O O
100°C X X X O X O O O
121°C X X X O X O O O

O, no separation during 2 weeks ; number, separation in number of days ; X, separation happened right after treatment

temperature.

80




AL s AR R 80~90 % o PRk 57 R kR 2 pHH R R AR 2 B o

Table 13. Effects of treatment temperature, 80~90 % deacetylated chitosan concentration and pH on the emulsion viscosity.

H pH 3.0 pH 4.0
Temp c. 0.5% 1.0% 1.5% 2.0% 0.5% 1.0% 1.5% 2.0%
5C 6753 8820 13850 16850 4933 5713 10460 17750
R.T. 5433 6133 12240 13460 2926 2953 8513 14100
60°C Sp 4286 4866 6373 Sp 2833 5993 13700
100°C Sp Sp Sp 2260 Sp Sp Sp Sp
121°C Sp Sp Sp 2473 Sp Sp Sp Sp
H pH 5.0 pH 6.0
Temp ne. 0.5% 1.0% 1.5% 2.0% 0.5% 1.0% 1.5% 2.0%
5C 1746 7613 11266 42466 8233 13086 34983 154066
R.T. 1566 6280 10253 39300 7146 12066 33700 148400
60°C Sp 3013 8280 11566 5420 8953 32600 47500
100°C Sp Sp Sp 5666 Sp 5106 10526 32566
121°C Sp Sp Sp Sp Sp 2540 6606 35050

Number, viscosity (cP) ; Sp, separation ; repeat 3 times.
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Table 14. Effects of treatment temperature, 80~90 % deacetylated chitosan concentration, and pH on the stability of

emulsions stored during 2 weeks.

H pH 3.0 pH 4.0
Temp ¢, 0.5% 1.0% 1.5% 2.0% 0.5% 1.0% 1.5% 2.0%
5C O O O O 13 O O O
R.T. 3 3 3 6 3 3 5 6
60°C X 1 1 4 X 3 4 4
100°C X X X 1 X X X X
121°C X X X 1 X X X X
H pH 5.0 pH 6.0
Temp ne. 0.5% 1.0% 1.5% 2.0% 0.5% 1.0% 1.5% 2.0%
5C 2 O O O O O O O
R.T. 2 3 O O O O O O
60°C X 2 O O O O O O
100°C X X X O X O O O
121°C X X X X X O O O

O, no separation during 2 weeks ; number, separation in number of days ; X, separation happened right after treatment

temperature.
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Figure 10. Droplet size distribution of 20~30 %deacetylated chitosan
emulsions. (A) 2.0% concentration at different pHs ; (B) pH 3.0
at different concentrations ; (C) photograph (100x) of emulsions
having concentration at 2.0% and pH at 3.0 and 6.0.
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Figure 11. Droplet size distribution of 40~50 %deacetylated chitosan
emulsions. (A) 1.0 % concentration at different pHs ; (B) pH 5.0

at different concentrations ; (C) photograph (100x) of emulsions

having concentration at 1.0 % and pH at 4.0 and 6.0.
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Figure 12. Droplet size distribution of 60~70 %deacetylated chitosan
emulsions. (A) 1.5 % concentration at different pHs ; (B) pH 6.0
at different concentrations ; (C) photographs (100x) of emulsions

having concentration at 1.5 % and pH at 3.0 and 6.0.
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Figure 13. Droplet size distribution of 60~70 %deacetylated chitosan
emulsions. (A) 1.5 % concentration at different pHs ; (B) pH 6.0

at different concentrations ; (C) photographs (100x) of emulsions

having concentration at 1.5 % and pH at 3.0 and 6.0.
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Figure 14. Emulsion droplet size distribution of 80~90% deacetylated
chitosan (pH 6.0, 1.5 %) at different temperature (100x).
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Figure 15. Appearance of emulsions at different temperature (Degree of

deacetylation (DD)80~90%, concentration 1.5%, pH 6.0).
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Table 15. Effect of freeze-thawing cycle on the stability of chitosan emulsions.

Degree of pH/ Oil separation (mL)
deacetylation (%) Conc.(%) Cycle 1 Cycle 2 Cycle 3 Cycle 4 Cycle 5 Total
20~30 pH3 /1.5 % 0.75 1 0.5 0.15 0.15 2.55
pH3 /2.0 % 0 0 0.3 0.4 1 1.7
20~30 pH4 /1.5 % 1.1 1.1 4.1 1.4 1.55 9.15
pH4 /2.0 % 0 0.25 0.95 0.6 1.05 2.85
40~50 pH6 /1.0 % 12.5 1.2 1.15 0.65 0.55 16.05
60~70 pH6 /1.5 % 0 0.2 0.35 0.2 0.3 1.05
pH6 /2.0 % 0 0 0 0 0 0
20~90 pH6 /1.5 % 0 0 0 0 0 0
pH6 /2.0 % 0 0 0 0 0 0
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DD8&0~90 DD60~70 DD40~50 DD20~30 DD20~30
1.5 %, pH6.0 1.5 %, pH6.0 1.0 %, pH6.0 1.5 %, pH3.0 1.5 %, pH4.0

DD89~90 DD60~70 DD20~30 DD20~30
2.0 %, pH6.0 2.0 %, pH6.0 2.0 %, pH3.0 2.0 %, pH4.0

Bt~ R R RERS IR AR

Figure 16. Appearance of emulsions after 5 freeze-thawing cycles.
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Bl--— ~ R S-fFa AR S =
Figure 17. Droplet size distribution after 5 freeze-thawing cycles.

(100x) (DD80~90 %, concentration 1.5 %, pH 6.0)

95



1|
=
o
[pa
A«
)
S
i
o
2
4y
i

%&ﬁ%/&&mﬁét
G b 4 R KA S IR PR e s SRR 15 K A Bl

A AEAHAAIELAITMITR

7 ~o/w~wo~o/w/o %2 wlo/w | FL it R

d gL A ?J‘!}%‘ﬂ ﬁrﬁ/é Haro BT FEPEFL bRk
PO S S AURARE o o b P TR IR G TR E R 0
PERET L o/w At o ¥ AREA P o B Al Kiks
TEJ’* Iy At ,Lrj@ﬁ:‘ \— ,g,}fgﬁ)“f,@,}% ,; s B
VO T L ow/o/w BEF o gt % ¥ Schulz %?dz(1998)”T£5“ 2
Z%ipk o B P 37 BE2 HLB B+ 85 36.7 0 &k
BRI T hFA AN RBEREY 2501 4 F
LR DML LR NS T RPE TS BT
HLB B2 R &> &8 3 ¢ ARG €A+ o/w> @ K3 ¢ fpR
H(HLB i) g @ ke rib @ o x F]5 34 ¢ FRi F Ap$fic
Epnd L iER iﬁ TR PR S A FREE ST R
pE25 = wio/w AL it o

96



0l
ﬂ‘?‘ ImD2t

g]-l- NS }i&—: Eg\ﬁ%;ﬁb L /ﬁ;y\é\ﬁ? /P'J;é .
Figure 18. Type of chitosan emulsion.

(DD 80~90 %, 1.0 %, pH 4.0).
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(A)

(B)

B~ 4 ~wo/w A5 % -
Figure 19. w/o/w emulsion.
A. Emulsion of 60~70 % deacetylated chitosan, concentration 0.5 % and
pH 3.0. (100x)
B. Emulsion of 80~90 % deacetylated chitosan, concentration 0.5 % and

pH 3.0. (100x)
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B BRDPFEET RREORFIR
Table 16. Viscosity of traditional salad dressing and chitosan salad

dressing.

Type of salad dressing

Traditional Chitosan salad dressing

salad dressing  20~30  40~50 60~70  80~90

Viscosity (cP) 113.9 5,263.3 3,086 7,560 7,420

% : Degree of deacetylation (%)

100



Bl WA PEET R A ST RS EFES

P U S
fngp “3‘3‘ % °

Table 17. Sensory evaluation on traditional salad dressing and

N

E oAt

different degree of deacetylation chitosan salad dressing.

Type of Traditional Chitosan replacing process
salad dressing process 20-30* 40-50 60-70 80-90
Mouthfeel 5.2% 56° 44> 62° 6.3
Flavor 4.9® 53° 44 570 58
Color 6.6 62° 3.8 7.0°  7.4°
Astringency 5.7° 4.4° 3.4° 4.2° 4.4°
Total acceptability 5.4° 5.1° 3.5° 4.9 5.4°

Duncan’s multiple Range test » p<<0.05
degree of deacetylation (%)
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Foh o s @A P AFE S C ARR 80~00% 8 T RE A GG R 2 A ik -
Table 18. Total aerobic count of traditional salad dressing and 80~90% deacetylated chitosan

salad dressing during storage.

Storage (day)
Sample Temp.
1 2 3 7 14
5C <2.5%x10"*  <2.5x10" <2.5x10' 6.4x10° <2.5x10'
Traditional . . | | . .
25°C <2.5%x10 <2.5%10 <2.5%10 <2.5%10 <2.5%10
5C <2.5x10' <2.5x10' <2.5x10' 5.65%10° <2.5x10'
DD80~90% ) 1 | | 1 1
25°C <2.5%x10 <2.5%10 <2.5%10 <2.5%10 <2.5%10

* : CFU/mL, Colony Forming Unit/mL
<2.5x10', Too Few To Count (TFTC)

>2.5x10%, Too Numerous To Count (TNTC)
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