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Influence of Methylcellulose on Properties of -lactoglobulin Emulsions
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Abstract

The influence of methylcellulose (MC) on properties of B-lactoglobulin emulsions (0.5 wt% protein, 20 wt% n-tet-
radecane, 20 mM bis-tris, pH 7) was investigated by acid stability, interfacial composition, microstructure and
creaming stability measurements. Changes in steady state interfacial tension have also been determined for systems
composed of n-tetradecane and water containing both [-lactoglobulin and methylcelluose (5 mM bis-tris, pH 7, 25°C). In
emulsions containing both B-lactoglobulin and MC, it was found that changes in the average droplet size were less
pronounced when the emulsions were acidified, compared to those from emulsions without MC and this was cor-
related to the interfacial compositions. Results of the interfacial tension measurement suggested that at low MC con-
centrations there was the formation of a complex between B-lactoglobulin and MC and at high concentrations MC
adsorbed preferentially at the oil-water interface to B-lactoglobulin. Creaming stability at pH 7 found to vary with
MC concentrations. At low concentrations (i.e., 0.002-0.008%), no effect was observed, while it was decreased at
medium concentrations (0.01-0.1%). At high concentrations (>0.1%), the stability tended to improve in some extent.
Confocal laser scanning microscopy (CLSM) confirmed for the emulsions creamed faster that there was extensive
flocculation, probably by depletion flocculation mechanism. Based on these findings, it could be concluded that MC

might be used in stabilizing acidified milk drinks.

Keywords: methylcellulose,

M B

ol

4 (food emulsions)<

‘6‘)7} v} 3} =] —‘3]

Xﬂ _H%_" Xﬂ(water holdmg agent) 5 -4 71E
e, A e g3, AR 7)5E BHL
S THMcClements, 2004). ol S S, nfo] QY| &
1} rd AR /‘\2_%_3—1?5:] %g}_oﬂ/] o]-z—l_g: gAe

U slste ol ol z, B1E RREClas

=

AT2o L B2 AT F) £49) A=S AeAA =
2, AdlEA 2 52 Asfshe 234 93} T1Re &

Adsl=d AFEETHCao et al.,
o|3tH AHE-H TUEH 7

1991). ey FHZ A7
4 Fxo b F7tE o3

=

Corresponding author: Soon-Taek Hong, Associate Professor, Division
of Food and Culinary Science Howon University 727 Walha Impi,
Gunsan 573-718, South Korea

Tel: 063-450-7265; Fax:

E-mail: sthong@howon.ac.kr

121

B-lactoglobulin, acid stability, emulsion, competitive adsorption

Fe 73t A =0 33F £ BAYF 4L vHE
Zol dHAY &, FHIIYEF ZEAE H71sted A
Z3 f3tde] e Ay H w=r $E o 2 4eH
(depletion ﬂocculat10n)°ﬂ o3k AW SFo 7 Iy ot
AL SolRon, v5EE H71E o) 4 A48 &
ghe aEFx=E ?_5}04 FA == AAHNTG
(Hemar et al., 2001). Pallandre et al.2007)] ¢]slH -]
27 &7 YEES H7HE 58k M fEtele] 4F
HE E(acid stability)7F 1€ & A5S B oH o

T AFFAIHARQENS GEFS] FA71E A 9
S GRS AARBEATE o9t FAlsHAl &4 YE
F A A& AR A7 = A2 (Tomp et al,
2004), Gu et al.(2005) WIEFHEZ Z5-A/FH0}-, o}o] QE},
o7l |de g A9 f3t 2" d+E 538
T 2& 7l o] $AE | (e, pH 3, 5) ¥R o
BT & WA B A A, Yol 24

ko, Aol okt A% (e, pH 6) AT 2719 W
She WA A0 Hasgith

AREL 2 JHEE AFEARRE A=Y 784



122

ZMEA ;W B A EAYGOAA ALEEoIgiT) o]H
AALe FHBANS BHAst B/ AWl S35t Al
Huke YA ohe Ao E Yoy, 2F HAAFTZ O~
MO)= g2 AFZ A5 Gl A3 vkg-sle] A 23}
=d, AFZE Tl 58 = FldEeg, BBAY,
A=), W, ¥F UHNER To AM-E3L Urk(Zecher

& Gerrish, 1997). ¥, MC EHEA 9 )3k 743tz o

£ s AgE WA FPE Aoz 2AHI

Sarkar(1984)2] Aol o]shH, £} U w =4 (methoxyl)
A

IF9] A8 Hrst MC &40 ARGEA AT Fo
FABAE R eH, 9T A8 9] A5 MC 4
| 43

o] & webx HEA 2Fo] dAEHA
o S5 THEAHS Hole A2 dEAth Arboley
& Wilde(2005)= planar air-water AHo|A] MCS} T2l
AR, MEEF R AU AHE AT
s =d MC A7 AR @l B2} Boh FHE
o] AM AW FF AL FHoE A TI|H, AR
g Auste AL ® .

A&dhte} o] MCe B2 F3h2Fd o851 &=
Y A7t g FEste] i
AR el AL, f5k
ZoA gHAMCe] F32HE-2 AY A7t HA gL F

= o:] \:,_]—uﬂzl o§}on4 H;ﬂoﬂ
}

@
32
o
o,
o

pAE MCS FEE ZARIIA Som, 5, fakele)
VY E40) wslo] J£E Fof APL FYSHAH

e

W 2 A 22 0 ~(Methocel AISLV, methoxyl & : 30
%)= DOW Chemical("]=H)ZF-E A3k om, HElSE
FZ 53, n-tetradecane(:==>99%), bis-tris buffer, diphenyl-
amine, zinc sulfate heptahydratei= Sigma A|&F(7]=)S At

&3ttt

ol M=

314905 wit% HERRIEZZHE, 20 wt% n-tetredecane,
20 mM bis-tris buffer, pH 7)< AHA F22] 1U¢FA 7]
(M-110Y, Microfluidics, USA)E ©]-&3}] 3000 psioll A
Azttt WA, MCZ DOW Chemical 3]AFollA F31 %
ol wle} bis-tris 520 mM, pH 7)o §-3lakaL, o
719 HElFEZZR AL EF - &35t T/ (aqueous
phase)S A =3t} o] 42440l n-tetradecane(+7d)< 71
alo] APAg A E3H7](L4RT, Siverson Machine,
UK)olA o8] 345000 rpm, 2 min)E &Fe] o v]{-31%
& AxEA o] duFIES Aed AGFEIE o
3t #AstS F3td A2E skt

)

X+ =27| &8

Az Falde] A Ja YA 7= Yd=EY
(Mastersizer S, Malvern Instrument, UK)S Alg3}e] =
stRen, 3=
A&ttt

>

B oo N

4

volume-surface mean diameter(d;,)=

dy = 2 d’n) Y dn, (n: A7 d, YA A%

& 2412 ol3d1el FU
= cishet 1 S| S DU + MC SN0] T3]

o @eid & MC #§FE St @9d §Fe
Kjeldahl o 2 4300 MC §Fe $59 WHo
2 ZAQsArk BAAFE A AT AF FH FF

% protein surface coverage <> MC surface coverage
(mass per unit area)© 2 £33}

Surface coverage(mg m?) = P x (P/SPS.A) x (DIF,) x 1000
P : 53 100 g T 5o MC FA, P, A
T F&E d¥E 22 MC FAE, SPSA(spec1ﬁc
surface area) : YEEA 7S Edlo] AL F3lde] H|EH
)

H
A, D: 718 Y%, F, : 73k 100 gF oil FA)).

HEMFZoA £H
MCE B A4 2 0l Kazaki & Berger(1959)¢] M o]l
olste] A=ttt WA A= A1EHA 5 mLe
diphenylamine A]2F#} 2 mL9] serum AlRE ¥ & &
E3sla o]E 108°C2 FAE oil batholl A 30 7+ 7+4
sttt 7t é | ZHES o] 8sted 1087 W¥ztsta,
°jlg FRE AEE 3t #FF=A+= UV
mini 1240(Sh1mazu Japan)S A& 3}"59_11] 640 nmoﬂ A
AEY FBEE FH8AL o BF
g $9 MC =& &3 2
o th&te]= diphenylamine A]%F-S-
sulfate A|<FS A A5l H7lste T AS
T MC 48 A8kt

Jl)v ot

1= "‘lN
Yk

jatndd
N
ol
o
.
EIN‘ rN
2 LT
> N
=
o

Hetsey =5
EH A A (K-10, Kruse Co,

4

Germany)E  ©]| &3}
planar oil-water 7™ : 1 x 10° ~ 03 wt% MC &
o1 x 10° wt% WEFHEZZ25E A + 1 x 10° ~ 03 wt%
MC), 5 mM bis-tris buffer, pH 7, 25 , #/ : n-tetradecane]®]



HERIEIZR f3le] | g3t Wadezzes Hrle] 9% 123

AH A S Du Nouy Ring B2 =435 A&s &
4E 47 Az & olE EHAHA &1 ¥, 4
Aol fd& Z2AZHA Frtste AR S FASL o5 3
AlZE EF WA Ete] o] &aliE o] T3] Al
STHHEE St A F BHAHAE ZAFANA AR
o] ARZEE SFsATHAH] AP Fote] HA A7
733l wE AWZY WsE S A3, A7 HA o
Tl Ae et gle Aoz 4Ed)

Confocal Laser Scanning Microscopy(CLSM)
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Fig. 1. Influence of MC addition on the average droplet size of
B-lactoglobulin emulsions. The average droplet size was plotted
against pH: @, no MC; O, 0.01%; ¥, 0.06%; A, 0.1%; W, 0.3%.

38 HYF3 dda & 4 Atk Fig. 1614 2

HEFEESZ Y + MC 39 9] o]2jdh ‘AA A’

< fatde] A 2A4H FANE AR FHE
S & J

=
=
€]
O iod
BAEH g AL Faho] o9 UL PHeux

e 1 e

e =

o

EHEA0 e F EZ i AWM A =
5 < o5 =2 AY AL AFF ¢

o ZAM 4 Qth Fig. 2& n-tetradecane-waterZ 34

Ao tiste] 440 MC ©5(1 x 10° ~ 03 wt%) 2 MC

(1 x 10° ~ 03 wt%) + HEFIEZF 251 x 10° wt%)S

it o rlo

404
[ ]
35
= |
= 304 o °
£
s
] 25 O
o
D
- e]
s 20 °
S
.g o
.g 154 o
— [ ]
o}
10 L ° 8
'Wr—mmmmmq—//-r—l—v—v—r—'—v—
€7 1E6 1E5  1E4  1E3 001 05

Concentration(%)

Fig. 2. Equilibrium interfacial tension at the n-tetradecane-
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Fig. 3. Influence of MC addition on protein surface coverage in
B-lactoglobulin emulsions. Protein surface coverage was plotted
against MC concentrations added before emulsification: ll , protein
surface coverage; [ ], protein concentration in serum.
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B-lactoglobulin emulsions. The average droplet size was plotted
against MC concentrations.
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F1g 6. Confocal mlcrographs of B-lactoglobulm emulsions
containing MC: A, no MC; B, 0.005 wt%; C, 0.01 wt%; D,
0.03 wt%; E, 0.06 wt%; F, 0.1 wt%. The emulsions were diluted
by 100-fold with distilled water before the micrographs were
taken.
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Fig. 7. Influence of MC addition on serum thickness of [3-
lactoglobulin emulsions. Serum thickness measured after 10 days
of storage was plotted against MC concentrations added before
emulsification.
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