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Abstract

This study was carried out to investigate the emulsion stability of microcrystalline chitins (MCC) prepared from
chitins of different molecular sizes and different degrees of phosphorylation in a model fatty food system. Chitins
of low, medium and high molecuar size prepared from crabshells were phosphorylated to 30-50% to make MCC.
MCC prepared from chitin of medium molecular size revealed a high emulsion stability. The best emulsion sta-
bility was observed in MCC prepared from medium size chitin with 40% phosphorylation (M-40-MCC). The fat
binding capacity of MCC was not significantly different among the samples. MCC with 50% phosphorylation

had more fat binding capacity, ranging from 650-690%. When 2.4-6%

» of M-40-MCC was applied to a coconut

oil-water system as an emulsifier, emulsion separation was observed from 10 min after emulsification, indicating

that it could not be used as a sole emulsifier. When 50% of emulsifier (Span-60 & Tween-60) in

a liquid coffee

creamer, selected as a model of fatty foods, was replaced by M-40-MCC, emulsion stability was as good as con-
trol. Consistency of liquid creamer was decreased and L value increased as the amount of MCC repacement in-
creased. A liquid creamer with 50% emulsifier replaced by MCC had sensory characteristics equivalent to control.

Key words: microcrystalline chitin, emulsion stability, quality of liquid creamer

M

Chitin2 ], A% o+

2 Boln, Ha HEHE
= etz S5 @3k Sshe ;
743} chitin @ 2 $EA= QA Fallg
2}, hypolipidemic, hypocholesterolemic activity -z
a2 Qlehs AFARsE? Basle], chiting AE4H 7t
B2 AHslr] A A7) A3 AlaE 3 gl
Chitin-& EA}gko] 100 o] ife| B2 Zofl L35

FA1Ee] HrbRR AMgshn) ofelgo] Beh Chi-
tin% o¥7} 7lpRal| A1 A)Z3} microcrystalline chitin
(MCC)2- E-z}efo] oF 70,000 A E 2 Eof 2 AR =
43k 50| e} 24 MCC= 2] 73] HEel
Corresponding author: Young Chun Lee, Department of

Food Science and Technology, Chung-Ang University, Nae-
i, Daeduk-myun, Ansung, Kyunggi-do 456-756, Korea

2
o
i
Ly
=

FH

ol

W
ke
o 2

H%
2

A
L

N|m

712

oty
F

1009

HolHf2 AHe 4 owd, A1) fakalsh 4t
QIR A 2 o] fo] rE5slrt . ¥ wE|e] 9luis

oo
2 el A chitin®] ofe17hA SA F f3heHy

Ao} fratA| ] v1g-E AFel &gkt At
ko] A7 otE, A A 32 chiting phos-

phorylationA]#d MCCE A|x3tx, A3 phos-
phorylation & =7} MCC2] {3}t A W=} f-8h54

o Sl SR Esteiin sl el ol
A Qe Aste A 4l FEIEAe] F

< MCCE A7 3te model 2] 435l 4 3—5}—7 zﬂ

Fo) gz EAEYE 2apstadet

o

Mz X oy

a8 M2
3 Aol A48 chiting o] Softh A2



1010 A EabekslA] A 289 A 65 (1996)

Aol A RHE EAFF oF 300,000(%] A1), 500,000(%

F-2}), 700,000(28-2H) HEe] 7oz, A AL &

R2 sl Alzpdch RdAF AR oAbt
7]ek 1 8= food grades 7-31%k Zlo]sict.

MCCel HM|=
Chitin 150 g-& 85% 814} 475 miel :-§-2)7]5% 85%
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Liquid creamer®] A2 Table 13} #sirh. Na-
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Table 1. Compositions of liquid coffee creamer made
from commercial emulsifier and commercial emulsifier
plus MCC

Ingredients Control  50% MCC 70% MCC
Coconut oil 25.0% 25.0% 25.0%
Maltodextrin (DE=21) 10.0 10.0 10.0
Na-caseinate 3.0 30 3.0
K:HPO, 0.9 0.9 0.9
Carrageenan 0.15 0.15 0.15
Emulsifier (Span 60) 0.6 0.3 0.18
MCC 0.0 0.3 0.42
Water 60.35 60.35 60.35
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Fig. 1. Emulsion stability by the degree of phos-
phorylation and molecular weight of chitin as emulsifier
in coconut oil and water mixture system [—{], High
molecular weight/30% phosphorylation; -0, H/40%;
OO, H/S50%; A=A, Medium molecular weight/30%
phosphorylation; &8, M/40%; $---&, M/50%; P
Low molecular weight/30% phosphorylation; “7---/,
L/40%; * ---x, L/S0%

mi Scparated

od L n L L s PR "

0 10 21 30 40 50 & 10

Time (min}

Fig. 2. Emulsion stability of various MCC with medi-
um molecular weight chitin in coconut oil and water
mixture system [—{1, 28% phosphorylation; <---O,
32%; OO0, 36%; LN, 40%
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Fig. 3. Emulsion stability of coconut oil and water
mixture system with various amounts of MCC (M/40)
1, 2.4% (Tween & Span);, O+, 2.4% (MCC); O---0,
3.6% (MCC); A=/, 4.8% (MCC);, &---, 6.0% (MCC)

Rony

Fat binling capacity (‘F)

3L A S 30YM 40M SM 30H 40H SOH

Emuision with MCC

Fig. 4. Fat binding capacity of emulsion with various
phosphorylated MCC

Table 2. Viscosity and emulsion stability of liquid cof-
fee creamer

Samples Viscosity (cps)” Emulsion stability
Control 355 stable™
50% MCC 225 stable
70% MCC 145 stable

“Viscosity was measured by Brookfield viscometer with
spindle No. 1 at 12 rpm and 22°C

“Stable without separation of emulsion for a week storage at
4°C
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Table 3. Color measurements of whitened coffee sam-
ples with different MCC levels

Samples L-value a-value b-value Chroma"” Hue angle”

Control 439 4.1 15.6 16.1 753
50% MCC 442 4.0 14.5 15.0 74.6
70% MCC  46.9 3.7 13.9 14.4 75.1

"Chroma=(a’+b )17
PHue angle=tan” (b/a)
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Fig. 5. Mean sensory intensity scores for whitened cof-
fee samples with different MCC level (Scores with the
same letter are not significantly different from each other)
#, CONTROL; [, 50% MCC; W, 70% MCC
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Fig. 6. Mean sensory intensity scores for whitened cof-

fee samples with different MCC level @, CONTROL; I,
50% MCC; m, 70% MCC
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