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Abstract Effects of ingredient ratios of blanc-mange on its rheological properties were studied. The ratio
of ingredients which were starch, soybean protein isolate and soybean oil, was settled by the Scheffé’s
simplex lattice design. The Amylogram, the gelatinized temperature, the maximum viscosity, the viscosity

10 min. after kept at 95°C, hardness, adhesiveness, and mold-retaining properties were measured, and the
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relationships between the ingredient ratios and the values of each parameters were fitted into quadratic
equation. The predicted quadratic equation was available to decide the ingredient ratios to obtain desirable
parameters.

When the sample was prepared with higher ratio of starch, the sample showed higher values in maximum
viscosity, hardness, and mold-retaining property. In contrast, when soybean oil ratio increased, the maxi-
mum viscosity, viscosity 10 min. after kept at 95°C, hardness, adhesiveness and mold-retaining were low-
ered. On the other hand, the ratio of soybean protein isolate did not influence to any rheological properties
of the sample.

Those results indicated that traditionally used starches can be replaced by sago starch and can be used to

improve rheometric physicochemical values of the mixture gel.
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Table. 1 Ingredients ratio of three components on the Scheffe’s simplex lattice design.
:3%%1:1‘ lattice point ingredient ratio (g/100 m/ H,O)
soybean
(X, X, X3) starch protein soybean oil
isolate
@ (, 0, 0) 13 4 3
@ 0, 1, 0) 7 10 3
® 0, 0, 1) 7 4 9
@ (1/2, 1/2, 0) 10 7 3
® 0, 1/2, 1/2) 7 7 6
® (1/2, 0, 1/2) 10 4 6
@ (113, 1/3, 1/3) 9 6 5
(213, 1/6, 1/6) 11 5 4
® (1/6, 2/3, 1/6) 8 8 5
(1/6, 1/6, 2/3) 8 5 7
Total amount was adjusted to 540 g with 450 m/ H,O.
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Fig. 2 Amylograms of sago starch solution mixed with
various ratio of soybean protein and soybean oil.
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Fig.3 Amylograms of corn starch solution mixed with
various ratio of soybean protein and soybean oil.
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Fig. 4 Estimated curve of the Gelatinized temperature of the starch, soybean protein and soybean oil mixture

measured by Amylograph.

Bold characters indicate the gelatinized temperature (°C).
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Fig.5 Estimated curve of the Maximum viscosity of the starch, soybean protein and soybean oil mixture

measured by Amylograph.
Bold characters indicate the peak viscosity (B.U.).
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Fig. 6 Estimated curve of the Viscosity of a mixture of the starch, soybean protein and soybean oil 10 min.

after kept at 95°C (measured by Amylograph).

Bold characters indicate the viscosity kept for 10min. at 95°C (B.U.).
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Fig.7 Estimated curve of the Hardness of the starch, soybean protein and soybean oil mixture gel measured

by Rheometer.
Bold characters indicate the hardness (kg).
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Fig.8 Estimated curve of the Adhesiveness of the starch, soybean protein and soybean oil mixture gel mea-

sured by Rheometer.

Bold characters indicate the adhesiveness (kg/cm?).

0. 6l9 0. 302 0. 165

Sago starch



8 FRAT - AHRES -

ZET Yane HED BB LB, Yaos i34 THBO
WEEOWEMETH 5. HEEOBETEDTRD &7t
¥, Fig. 812 (13), (14) R&% H W THEMOHEE MK % R
L7z, &9 652 LB IZE OKED B VIT U3
DEL R, HOKEDNE I EHAEEIEL 4 5
WA AR SNz —F, FTBOHEERRTE D b5
C LB TRRHM e 28 2R L. (5 a
BOPT [Rz2&] CtisdaLELxbNs. FLH
HEEEHWLGE, Y TRBOBE ) b5 Lkl
LD UNEMOMIINEL, FTBBEHVLZ LIz
D, RIEDEDLH, T L LEFVHELRS
LIEEI N,

6) PRI

REEIEAREFIR L 72720, AN S WA
WAL, EAKEL LD L REEMNEL D2 &4
LCwa, fREMEHEEA L OKE L OBIFEE K7
L2, 2ROMERDPES N, HEMOHERIZ
(15), (16) T 5.

Yree = 0X; + 3.41X, + 11.03X;

+7.54X:X; + 31.48X,X; - 2.58X:X, (15)
Yres = 10.17X; + 6.39X, + 20.44X;

= 1.08X:X, + 16.38X,X; - 13.7X:X, (16)

ZZT, Yrectdle )BT LIEBK, Yees i3 IO
REEOHEMETH 5. HEEMEOBEHEAED SN 7
®, Fig. 912 (15), (16) K& FV THREE 05 i % 77
L7z, &9 052 LIBH TREHOKENZ VY D IR
B 0% LBOTHRL, BBOKENLE VDD

0.00

Corn starch

FE T

PREMEDVNS (), REIMIE S OKHEIC BB S 1
B EEROND. YV THEM OBV L O KHED T F
EREMEIINE 2, HoKECEESATHS LS
CEDNBY, LA LEBB LY RS R
ARL7: REMIEEICL2ER L2+ SORE(HES
1997)TH b, WHEROBHIHGIT 2 EZ2 N5, +
TEM AV VIZEI AT LAV L DI
HRT, 2%) Laeh B rsEoL i ohre,

4. FEO

AEBROMEREALZA VAL L5 Ll L,
%O NI TR S VIR Rl R B S R, i
EHMRARD bz, HEMBOR— Lichiug, B
Lot E VY, d5ViE 3 KEDRS 2L
SET, FLOEMERZ O VAT 2 2 LT X
5. fto THEZMME FHVIu, BBRARCHAR, 55
WIGIRELR EREBIRIC, ZOMBICE- e,
fEIRD S Z EHTRETH 5. Hl 2 1TEMB O % B
MTEB2GTEL, FHAIEHTERVIBERRL S
OSSN BEFE LS, 5 \Vidiid 5im
L2V &I, HECHMEM D & L2k - T 3 B
EDL)REATOELVERELsHEo /L EDL B2
ENTEDLDITTH D, TS >3y %FIf
LT I90 T2, #RDTIv v Y o T _THlE
DIRIRD S O IF F 7z CFR - 815 1984) & £ 25, e
HIRREME ) 2 LI & > THF TRBOFIAAE b AT
EBEERONI. REBRE, BE - SEAT Y V5
B - KEHO 3 A7 OMMATERS 1T 7272017

Sago starch

Fig.9 Estimated curve of the Mold-retaining property of the starch, soybean protein and soybean oil mixture

gel.

Bold characters indicate the mold-retaining property (%).
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