J. Korean Soc. Food Sci. Nutr.
32(1), 82 ~88(2003)

2H 2k
=] S

mjo

oIS

roe

NH

o|oj
PN
*O | M|y EHT

Ef

&t
=

Hxeol M= ¥ ®atetdEy
- BYM

2N BAHE

SRR

Manufacture and Stability of Low Calorie Mayonnaise Using Gums
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Abstract

Four kinds of low calorie mayonnaises containing 1.2% of sodium alginate, 1.0% of guar gum, 1.0% and 1.2%
of xanthan gum and one control mayonnaise containing 78.5% of oil without gums were manufactured in pilot
scale. Fresh control mayonnaise was higher in viscosity and turbidity than low calorie mayonnaise with gums.
During storage at -10°C, viscosity and turbidity of control mayonnaise decreased sharply, whereas those of
low calorie mayonnaise with gums decreased slightly. Scanning electron microscopy showed that fresh mayonnaise
was composed of heterogeneous population of dispersed spherical oil droplets (<10 um), and oil droplet size
of control mayonnaise was smaller than any other low calorie mayonnaise. During storage at —-10°C, a shift
in oil droplet size toward larger oil droplets was frequently observed in control mayonnaise as a result of
coalescence of oil droplets. Qil separation and turbidimetric study also confirmed that coalescence of oil droplets
was occurring during this accelerated aging treatments.

Key words: gum, low calorie mayonnaise, guar gum, sodium alginate, xanthan gum

& B

Aol el A HE FAFE F7HAA A2 ARE A
el 23 5 22 n| kg ofr]sta, v ek 24 = 34
Aol ddole] B3 ). WS d&e) A AP 4]
FHAzpo] &3] Frbst lom w2 viekm 70 d Al A
2ol F AAAM FR2ET v HT d et AN
A # gko] 53] 713l WY& FAlo)tH2). B BX] 12
FRld A AR 6 Sabd A JHFL ALY F
7he Bod A1) A9 19754 25 g, 19854 314 g, 19954
403 g 2.2 vhebiteh. o] A& Aol vl oA G2
ot 3] F7kst ol FE ok & Aojch =3 A A

W 5oz Ao HAE

go) 473}, H2eFEe o e
5 ol o2 AR o] s} B A YA FoE
Mdvk A E Fe AR A Fo] U 8FE Fron] A

A A7 o]olH ot AAAZA R = 2 FA
of wet &b 3t EA) Ay A S, A A A A S, 2

& A=

=]

=

WA 2 ubd]H B2 el shael o 7o z s 3
et
TR ALE 2] shubal v == 197249 S| vl

'Corresponding author. E-mail: smilelee@ysu.ac.kr
Phone: 82-55-380-9269. Fax: 82-55-380-9269

A2s)7) Azkahe] o 20~30%2]
o1} 19903 H & TR £ A%
SHQ). AT A &= A A e U
$-g3te] TAY HE ka2
of 57} A Folt
= Aol Aol v,
CEREE PG
H,

EFAAE AFs
< Hol7] Al
Ak v A-E2)

& NAlste] 71 -
Akg o] °IT°12W gz vk
B 22| o= o]v] o] &
sheh, #uk opue} Aol &k A
= AL An)7t 2R vpg Y ZR o) Woly Raw
glaz(4), A=) wl= AA <4 60 %7} P A W REI 2
& Zul3ln 9leE Aoz 2AbE 9 eHControl
Council, 1996). 22} $-a] val A=Al & A d ek ol g
= 32 oA o] AEs L vl g vl ety A A 2
Adg viadze g A A glov, WA AHE
32%7+A A1t 4 Rol|A] 7] 5] AMg-EFE o
50%( A 71 vk iu} 209 #F22)7kA] AFa A AT
¢7P & Wolth(5)

Su|=e) =HAle] AFA AL
%Z]i 78 Arpsle] ] x|uk U]-_,CJ’_ Hl =

£l °‘D}(6 9). &, 3] o
Lﬂ —7:% A e =dale) Az

i

wl) o
=2
=
o &
e &

g5

o
&
2]
ol
=
al
= 13

=dAe

-5

o=

8‘
o

32

A

=

=

= 5).

A ok



GEIOEE,

=28 75319 cH10-14). 0.1 ~0.5%2] zZAre7d 3 ok 71 4F
EFo| A E2] Arel qlgl 2718 98 AFS-Holx 1 9)
t}H(15). w3k ;‘,131 =RRR2 PARS Ea.]/kgiyéq_ QRS 5o
371 % geh(16-18). 22} ojw Z8o] M B3} o] vl g
v=e] BA 9 3 Al ;4‘%5}_7]_0" ek A A

B obA) gieh afeba], Ao Al F AL A Abgshe A
= e B o2 A 3w e 7] E9 ke

Zobu] 24 2L b vhav = el U@ A D e
stel.

2 AT AP AlA A oF 2059 S o] gste] 1
598 ZAellm(9), 2 A} shavlzel /1 5g Folu
A Ay AR Agelchn Bore e Ao £3el 44
EEE AAsle] 3l A S A Zsld o (20). B =T
A olln] A A A E o] §-3le] 57| Fokad T A
oA vk U= g Azt on] SRl 24 rhabn
o2 NS g AGAATAE ol 4T AL ohav]
28] Qb4 e s ast shaleh ik RS B
g 7159 Felkel 22 7hA] A ol whwg o] x| 1k g} Bh o

v] 3l v]aA fo]3F wp 3} computerized imaging system
(CIS)#} Coulter counterel] 2}&F x| HF-12] =7] &
=2 Eﬂib W pe]a CISel o&k Aube w728

z]xdx% o7

HASE B A o5 2ol AN E FAsa o)
sk,
M2 2wy
JEIEXRE
AR el AAE 7] SR Ao A 2l

ol wah e 7] Fob A A mhau =8 Al
zstgloh Azl g v] &8 Table 13} o] F3} 12%, A =
3.0%, & 1.5%, de 1.0%22 st on hake 7hedd %
Wae Arbstact s s A Az 24 Ax

[}
ol 2l mtavize) A A A2 A AR

Table 1. Formula of mayonnaise with gums (9%6)

(xuar Sodmm Xanthan Xanthan

Ingredients Control" D

gum alginate” gum gum”’
Egg yolk 12.0 12.0 12.0 12.0 12.0
Soybean oil 785 40.0 40.0 40.0 40.0
Vinegar 3.0 3.0 3.0 3.0 3.0
Salt 15 15 15 15 15
Sugar 1.0 1.0 1.0 1.0 1.0
Gum 0.0 1.0 1.2 1.0 1.2
Water 4.0 41.5 41.3 41.5 41.3
Total 1000 1000 100.0 1000 1000

1’l\rlayonnaise with 78.5% oil and without gum.
:“”Low calorie mayonnaise with 1.0%6 guar gum.
Low calorie mayonnaise with 1.2% sodium alginate.
Low calorie mayonnaise with 1.0% xanthan gum.
Low calorie mayvonnaise with 1.2% xanthan gum.
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Table 2. Changes in viscosity, turbidity, and oil seperation of low calorie mayonnaise with gums during storage at -10°Cc®

0 day 1 day 2 day
Kinds of Viscosit oil Viscosit oil Viscosit 0il
mayonnaise 1scosity Turbidity seperation 1scosity Turbidity seperation 15cosity Turbidity seperation
(cp) (%) cp) (%) (cp) (%)
Control" 270,000 1.81£0.01° -7 145000 1.43%0.01 0.31 80,000 061000 1054
Guar gum” 87,500 0.87+0.02 - 100,000 0.86+0.01 - 72500 0.56+0.04 -
Sodium alginate” 105000 1.30+0.03 - 45000 0.74%£0.01 0.04 62500 0.83£0.03 0.08
Xanthan gum” 145000 0.34£0.02 ~ 105,000 0.49£0.01 - 85,000 0.51%0.01 -
Xanthan gum® 150,000 0.49+0.02 - 100,000 0.61+0.01 - 80,000 0.68+0.01 -
Y 9Gee Table 1.
“Mean*SD.

"No separation observed.
“Measurement performed at 28°C.
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Table 3. Changes in turbidity of low calorie mayonnalse
with gums during storage at room temperature &

Xanthan
gy

Sodlum

Guar gum”
g algmate gum

Storage  Control"

0 month 1810+0.01” 0.870£0.02 1.300+0.03 0.340+0.02
1 month 1.787+0.05 0.728%0.04 1.250+0.02 0.360*0.01
2 month 1700001 0.728+0.01 1.180+£0.05 0.355+0.02
3 month 1709£001 0.730+0.01 1.104£0.01 0.350%+0.01
4 month 1.700£0.01 0.611*0.01 1.065£0.02 0.350%+0.01
5 month 1644F0.01 0.605=0.02 1.055%£0.01 0.345+0.02

Mayonnalse with 78.5% oil and without gum.
Low calorie mayonnaise with 1.0% guar gum.
YLow calorie mayonnaise with 1.2% sodium alginate.
*Low calorie mayonnaise with 1.2% xanthan gum.
“Mean= SD.
®Measured bv absorbance at 500 nm.
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Table 4. Frequency distribution of diameters of lipid droplets

of low calorie mayonnaise with gums (%)
Frequency distribution
Diameters i
(um) Control"’ Guag Sodlum3 Xanth4an
gum~  alginate” gum”
0.45 2.93 3.12 5.14 1.29
09 4.07 2.17 891 1.18
1.36 4.83 3.53 17.42 4.53
1.82 7.13 5.79 24.22 7.45
2.28 59.37 10.35 12.54 3.99
2.93 19.70 62.20 12.87 431
3.19 0.77 6.10 7.72 8.84
3.65 0.84 5.14 455 11.20
410 0.12 1.17 3.30 14.09
456 0.24 0.27 191 13.50
4.86 0.15 0.66 8.42
5.47 0.01 0.39 9.28
5.93 0.06 5.07
6.39 0.06 2.91
6.84 0.19 161
7.30 0.06 0.64
7.76 0.53
821 0.32
867 0.32
9.13 0.21
9.58 0.21
10.04 0.10

P 9See Table 3.
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Table 5. Mean diameter of lipid droplets in low calorie ma-

yonnaise with gums by Coulter counter (Hm)
Kinds of mayonnaise Diameter
Control ¥ ‘ 4.1
Guar gum? ) 4.8
Sodium alginate ¥ 56
Xanthan gum * 6.7

V' ¥Gee Table 3.
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Fig. 1. Scanning electron micrographs of control mayonnaise (A) and low calorie mayonnaises with 1.0% guar gum (B), 1.2%

sodium alginate (C) and 1.2% xanthan gum (D).

In A2, coalesced lipid droplets are frequently observed (arrows). li fresh mayonnaise, 2 stored for 48 hours, bar=10 Um.
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