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Effects of Lactosucrose (4 %-g-D-Galactosylsucrose)
on the Physical Properties of Agar Gels (Part 1)

" Naoko HiroTa*, Yukio Furuucar* and Koto Mita*

Abstract: In order to utilize lactosucrose (4 ¢-A3-p-galactosylsucrose, LS) as a
sugar substitute in food, the effects of LS on the physical properties of agar gels were
investigated. '

Two types of agar gels, 0.5 and 1.0 wt %, agar to gels, were prepared. Granulated
sugar (G) and LS-35 (Ensuiko Sugar Refining Co., Ltd.) were added as sweeteners
to the agar gels to 10% in dry weight in the ratios of G to LS-35 0f 100 - 0 (G100),
50 : 50 (G580 : LS50), and 0 : 100 (LS100).

No significant differences were found among the three samples of each agar gel in
either the transmittance (at 550 nm) or the degree of syneresis. In 0.5% agar gel, the
breaking strain was higher and the bittle energy was lower in G100 than in G50 :
LS50 ; and LS100 was intermediate between those of the two parameters. No signifi-
cafit differences were found in other parameters of the breaking characteristics. In
the sensory evaluation, G100 was the highest in the sweetness ; LS100 was the weakest
in the sweetness; G50: LS50 was the highest in the preference of sweetness; and
LS100 was the lowest in the preference of sweetness.

It is concluded that there are no appreciable differences in the physical properties
of 0.5-1.0% agar gels added LS as a sugar substitute.

lactosucrose F. A V =, agar gel X 5 v, sweetener HEHE,

Key words :
breaking characteristics Bili4:, syneresis B
w = —BETHHHRFT YV =8 (4% F-p-Galactosyl-

SR, BEEEOEE LB, BAY 7 4

R A EDO B HEEOA ) TR IR,

FUVWHBRE E LCERShTE R, 4V 8§D

*T380 REFW=#S-49-7 REREHHAE
*Nagano Prefectural College, 49-7 Miwa 8—
chome, Nagano 380, Japan.

sucrose, LLTFLS) i, Y7 4 X A HREFETE
BERLC BRI Y, FoRNNEDHERE
i, BERACEWTCLIEDD 1~2 gk
T3S, i, LSO=F5AvF—BIXR 7
B—RE D HENIE EnD, Kk F—HEk
BELTHEHERDEZATHD, DL, B
PRI T HREMRE, A/ r—RLBERUE



18 JEEEF - WP - ZH= b

EThn2 &9 b, BECRbaHEWREE LT
DB RFIAPHE SR TC0 5, EEHM, LS
DHEFEC D WTRET L, BRSO+ ) <5
CHNRTH o T ERHMEL, ST,

LS-35 (B EED 2%l & BOETERF
L, ZOFEABEEIEWC LAHELTHE7,

EEDWE, LS offm, #HAE~OFH#EME S
W, BEEERRLE LR EDEZ L EL,
SENE, EREB VXY —EFA0EHI oW
THE Lic, EBRSAVCEIRRE LCERINL
7B TFEIL, FH» A, BIT»AREDI K,
HEHBEREDE N 1 Tb, 88E1A, B
Bk, KX 5hA, Ibic, HEHE HX52
AR HEBENREEREOE LD ET, WAHANA
& A THBB, T, AT, EANERS
LT, BERCHWREEZMZ 2T OERy vicD
W, TORBEERRETOLERDD LE L, &
KEE0.5% 3 X OL.0% D 7 e LS-35% ¥ in
Lic & 0o RIFTHETOWTERL, W
SOoMDHMBY BT, LTHRET 5,

£ B H &

1. SEERHH
(NEX FHERTIEOROMKER

G hATAZ v 7, LERBETDY ) —RE
720~760g,/ e, V AKEEE10~13cP)

QVHBRE 77 =2 ¥ (SHEEHED X
O'LS-35 GEKEREEHED % H\iz, LS-3613,
B, 57 A7 e —ARBUEL, KIS
B28% DFitEE b oJEFEBHOKMETH S,

PR BKE, BA F v KE I,

2. BRyroiRs

HERDERR LT, EREE.F%E1.0%
D2BED S VERE L, HRBHEER, T
NOERBECRWTHEMEICRELTI0X% L
L, 7= -BROEGEN LD (T
G100), 75 == —¥EL LS-35% BRI ERELT
1: 1eB&aLidn (BFG50: LS50), %X
O LS-357 &ML icd o (BUFLS100) @
SEEAFAR Lo, £EB O &% Table
LR Lo

FEX v OFRER I VT B INEESRIE, RS
NOBER Db RBERE 25 L E DY,
HERBHEL & OB VCIBEERIC RIS THEY S 51
DL, MBEAE P TELRT—EBRTH &N
DETHD, £ T, ZEBIWEDY vFV Y
b — % — CR-T200 % B\, MEEHFLZHEFL

Table 1. Compositions of agar gels (g)

0.5%% samples

1.0%® samples

G100 G50 : LS50 LS100

G100 G50 : LS50 LS100

Powdery agar® 2.5 2.5 2.5 5.0 5.0 5.0
Sweeteners
Granulated sugar 50.0 25.0 0 50.0 25.0 0
1.5-359 0 34.7 69.4 0 34.7 69.4
Finishing weight® 500 500 500 500 500 500

® 0.5% and 1.0% show the weight percentages of powdery agar to agar

gels prepared.

»  Kanten-cook was used as powdery agar.
9  The moisture content of LS-35 is 28%.
% Deminaralized water was used as water on preparing agar gels.
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[ Powdery agar : 2.5 g or 5.0 g |
+
Denineralized water: 700~750 ¢ |

(5 min) i’ Keep in the room temperature
[Start heating® |

(5 nin) l‘ Heating power: 10, with stirring
[Core to the boil |

(5 min) l Heating power: 4, with stirring

Add sweetener

(15 min) ‘l’ Heating power: 3~3, with stirring

[ Finish heating (finishing weight: 500 g) |

[ Pour the agar sol into aluminup cups® and glass cells® |

Fig. 1. Method of preparing agar sols

8 The cooking heater CR-7200 made by Mitsubi-
shi Denki Co., Ltd. and saucepan (¢ : 26 cm)
made of stainless steel were used as heating
utensils.

»  The base caliber of cup : 48 mm, the upper cali-
ber: 53 mm, the height : 24 mm.

& 10X 10X 45 mm.
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Table 2. Transmittance (at 550 nm) of agar
gels® (%)

Sweeteners 0.5% samples 1.0% samples
G100» 77.3+1.62 66.1+1.59
G50 @ LS50 78.84+1.01 65.61.59
LS100® 77.3+1.64 66.2+1.52

®  Expressed as average=+standard deviation.
b See table 1 for explanation of the symbols.
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Fig. 2. Breaking characteristics of agar gels measured by the creep meter

@—®: 0.5% samples O——: 1.0% samples

Difference is significant at * p<<0.05.

Parameters of measurement by Yamaden creep meter (RE-3305) : road cell : 2 kgf, magnification :
1, strage pitch: 0.05 sec, measuring strain : 95%, measuring speed: 1mm/sec, attachment: P-6 (¢ :
8 mm), height of samples : 14.0%0.52 mm, temperature of samples: 24.0+1.23C.
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Dagrez of syneresis* [%)

LS 100

G 100 G50:L.S50

[ 2khr0.5%) 48hr(0.5 %) 24br1.0%)  ES MBhr(1.0%)
Fig. 3. Changes of the agar gel weight by syner-
esis
* Expressed as (1—B/A)X100.
A : beginning weight of agar gel.
B : weight of agar gel after 24 or 48 hours

preserved at 6°C.
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Table 3. Sensory evaluation of agar gels by Kramer’s rank-

ing method
Strength of Preference of
sweetness sweetness
G100 21 % * 40
0.5% samples G50 : LS50 45 31x%
L3100 54 % % 49 %
Kendall’s coefficient 0.728 0.203
of concordance
G100 24 % % 32
1.09% samples G50 : LS50 39 31 *
L5100 57 % *x 57 % *
Kendall’s coefficient 0.683 0.543

of concordance

Different is significant at * p<0.05, * * p<0;01.
Panel : 20 students of Nagano prefectural college.
Temperature of room : 24°C, temperature of samples: 19.0+

1.46°C.
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