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Effect of Oil droplets on the Compressive and Sensory Properties of
Monodispersed O/W Emulsion-Gellan Gum Gel

Shoichi GoHTANI, Tomoko KaJi-Fuiita and Yoshimasa YAMANO™ *

Abstract

Effects of oil content, oil droplet size and Ca” concentration on the compressive gel strength, and sensory evalua-

tion of hardness and oiliness for monodispersed O/W emulsion gellan gum gel were investigated. The monodispersed

emulsion which was made up by water, 1% (w/v) emulsifier (polyglycerine fatty acid) and corn oil was prepared

by membrane emulsification. Both the stability of the monodispersed emulsion during preparation of the emulsion

gellan gum sol and the uniformity of oil droplet distribution in the emulsion gel were confirmed. The compressive

strength of the emulsion gels decreased with an increase in oil volume fraction. It is considered that the oil droplets

behave as inactive filler in the emulsion gellan gum gel. The compressive strength of the emulsion gel was decreased

with an increase in oil droplet size. However, the decreased ratio of compressive strength became small with an in-

crease in droplet size. The larger the oil volume fraction and the Ca’* concentration, the clearer the effect of oil drop-

let on the gel strength was. The sample containing smaller oil droplets was harder than that with larger oil droplets by

the sensory test of paired comparison, while the increasing oil droplet size tended to increase oiliness.

Key words: monodispersied emulsion, emulsion gel, gellan gum, compressive properties, sensory properties.

i

T U EOWMBEEEMOETVE LT, E£HLIE
INET, HOoWRmiEz&a8 3 5K T IV OBWRE
R BRI 2 MiE R & SRR OB OV T
P, B ER I L AV OB T L 2
—IZHHL T b T &, SEMmEHEERIC L 2 7 ViR
VR oMEE R &R NIEEOB KIS VKT T 5
A, RO L CTRIFIZEIET 5 2 &,
BARBRIC X 27 VIEBEIIINHEOBELZ T 2T
&, FERBMICE, KEWHEZ ST 7 VIE/N S Wl
WEELTIVEDDELNL, FRE-o2ELLEND
CEEHRELALYY. hsohrTLAO Y -1k
PR, e SVEBEEOMBEIERIC L > CTEB S, 7
WERIZ X - T, IMEEHE 7V OBBHIFERL B %

il

BUIRZL LR TPHENS, —F, YT T AdE
VM & L CEEFEH SN TW 5, Pseudomonas
elodeafl R DLHEIERT, FNVa—R, SL ) —ARDT
Voa s EEDS R DBESETH Y Y, hFF DT
LD TIbL, —fii& ) Zffio A 4 > T, RS
BOTHWSIVEERT S 7 % mELETEICK
FREE T ML T AERERLLE-EERT. ZOL
FOY—EEICOWTIE, WO DOFIRBEDDH
5T OB E RO RS SR,
ZZT, BRI LAER Y LIdRAR D5 VM
LTy =7y Haxflv, KT, WEsE 7 Vo
B TR PE R B RO MR L 3 2 Tl iR & S AR E OB
IZDOWTHRN, ERTV &L,

T BV L S OREANTERT  ENR SR AT

Institute of OISHISA Science Hayashi-cho, Takamatsu, Japan



54 Tech. Bull. Fac. Agr. Kagawa Univ., Vol. 60, 2008

= B #H &

1. &

JKIIMilli-Q Labo (HARI )ERT7ER) 12X 44K
Hal, BREEHR546X10 °Seml T b 0%, FULH]
AR 7Y k) VIRIIEET A TV (AR T, M
SW-7S) %, iida— 2l (BRoFEM) 2 Hv7z. 2o
5 A (Na™;0.19%, K ;2.08%, Ca™;0.51%, Mg™;0.15%)
TR H AR X V), CaCl,-2H,0 GRUEEMH) KO
EDTAMU S bV w7 248 GRS - I94 T A7
IDAFLZ L 02 HIFEET w2,

2. BAMIVILY 3 DR

HHAHE LT1 % (w/w) OFAALKIAKER, 80
ELTa—vilEM, BEFLE Ly, 5HEE
LD R 5 7245V 5 AE % v, SEIRED
#9152 514.0 y m OHFF TS5 O KT EoFH WL~
Va gL 7.

3. FILDE

GO I NVF DD T v HAEENRLO% I 5 &
IS, YTy LE L% (wiw) FUALKIKE 5
BL, L 22540C T—RME L, 70T T 2 B
Bk, WMo I<)V Y a rEMAZ. E5I290C T
BN CaCl,  2H,0% Il 2, MEET 7 AE%S (HiE
24mm, 7 S38mm) (7 E A&, JKIKHC 1 R A E
THRICI DM EES VER L. 2 hE25C T4
R ERE %, 7V o B EE IS5 L O8I L
FME24mm, 5 S 20mmiZ L7z d ol 4kt L 7.

4. FIRAMEOITILY 3 > OREERVTILEDOT
I3 DBE—H%

FIVRBEHR O VY 3 v OREMNRL, WEERY «
T VA AOGEGE OnEgr) £ 90T T 1 BERHIINZL# ol
WEHY 9 A IVHOMEOKRE & L EBRED
ZARIC X FFA L 7.

FVHOIZ VY a vy OE—iE, WiEEE TS IVO
b, mROTE»S S VEERENL gL, RO
1 % FUALHI KRBT ik t:, EDTAMUG bV w7 A% €
WVILTC" D10 =M 2, —BiE L7z, 90T T304
MMEBEREL, A SINLMHORE S &, WHEEE T O—
SEREA (Imm?) ORLTH L 0 EF- L 72

5. BEETAEMEITE ¢
RHEONER (RE-33005; ILFE#) % Hv, 790V v —
EE40mm, 7 T ANy KA Y — FO0.5mm/sec CHEHT§ %

T CIEME L, O N/2ISII-TE AR HBERIS T, B
W78 2 2 OB L 3 — %1572

6. EHEAHE "

FINKFBFLOFERORER8L % /S L & L,
Fiak o>, SEIREELS, 37K O132u mOMiE % &H T
HINVOWE R OR-> 2 8%, —rIIEBEICL YEHME S
W7 WL, ETOML 2R L RCOFR TOMEEOM
FHTRD7-.

BRRUER

1. I9Ia OS5, TIVEREREPOIYILY 5
COREMRVCF IO I ILY 3 > Dig—1%
Fig. 1 ICARFEBRTHA L 25 MEO IV 3 v Ok
FE A, FERER VEBRE A RT. EOTYLY g
b, EEMREDI0BRELENUT T, FEHLOIN
FTCOIYNY a A NVICHETAHE Y LEETH
D, TOHSGHMEIAERIGEL CWLEEZLNRD.
FVOFEER, Ty 3 i, 90T, 1R o
BT h. TOL)REMTIR, TV Ay OBENR
HEUBLWRMENIEZ OND. 22T, EBRL-H#H TR
H/ANZVIEIREN L7 um, TRO6.1umk RS K
X133 umDIvILY g IZonT, 90T, 1 EERm
BHIRICBU 2RESMZIEL, NMESMRPOHELN
7R L BRI O L% Table 1 (2R L7z, P
FEPLTumD IV Y a Tl IERIEICLY
SIGRAE R OB O &6 5 b 138 A LB, %
ETHDLIENWGHD, FREIDOZ VY 3 Vi,
B X 0 FIGRAREDMED /N E L T o T DEENMR B
ZALERET, 133umDOI<Vy a ik, ez Ly
EIGRAE, ZEMRELE DBINL WA DS, b il
LEMRAOHPNEEZ bhD. T2 HERETE
WELTH, TOREIIENLTHY, MEEDL 5l
TIVY 3 YOHGEIEIIRII N TS EHITE L. %
KRITNayTFLOBEEI MW LIsr< V3D

Table 1 Changes in droplet diameter (u m) and its coef-
ficient of variation (%) for emulsion containing
gellan gum by heating at 90°C for 1 hour

Before heating After heating
Mean diameter Mean diameter
Cam) cv* (%) Cam) Cv* (%)
1.73 11.3 1.72 11.3
6.11 10.7 6.08 10.7
13.3 11.7 13.5 11.7

*Coefficient of variation for droplet diameter
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M.D. and C.V. are abbreviations of mean droplet diameter and coefficient of variation for droplet size distribution, respec-

tively.
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Table 2 Droplet diameter (x m) and droplet number* of emulsion in the part of gellan gum emulsion gel

Bottom

Droplet number Mean diameter ( xm) Droplet number

Top
Mean diameter (#m)  Droplet number Mean diameter ( x m)
1.77 4086 1.75
6.06 3707 6.07
13.2 1167 134

3972 1.76 4208
3844 6.06 3612
1148 13.3 1207

*: Dropet number was estimated in an area of 1.0 mm under microscope.
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Fig.2 Effect of oil droplet size on compressive proper-
ties of gellan gel at different oil volume fractions
(Ca™;0.02%)

The symbols represent the gels of oil volume frac-
tions 0.1 (@) and 0.2 (M) ,respectively.
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Fig.3 Effect of oil droplet size on compressive proper-
ties of gellan gel at different oil volume fractions
(Ca™;0.03%)

The symbols represent the gels of oil volume frac-
tions 0.1 (@) and 0.2 (M) , respectively.
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Table 3 Results of the sensory evaluation of gellan gum emulsion gels with different oil droplet sizes

Characteristics Ca” (%) Oil volume fraction Order Significance

Hardness (finger) 0.02 0.1 A>B=C S*

0.2 A>B>C Nl

0.03 0.1 A=C>B S**

0.2 A>B>C Sk

Hardness (mouth) 0.02 0.1 A>B=C N.S.

0.2 A>B>C Nk

0.03 0.1 A=C>B N.S.

0.2 A>B>C SHx*

Oiliness (mouth) 0.02 0.1 C=B>A N.S.

0.2 C>B>A Stk

0.03 0.1 B=C>A N.S.

0.2 B=C>A N.S.

A, B and C show the emulsion gel containing mean droplet size of 1.5, 3.6 and 13.0 u m, respectively.

N.S. Not significant
S Significant
*P<0.05

*#p<(.025 *+4p<(.005
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