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Effects of Added Soybean Protein Isolate and Soymilk Powder on the Physical
Properties and Sensory Evaluation of a Blanc-mange Type of Starch Gel (Part 1)

Effects of the Additive Concentration and Addition Method
Kazuko Hirao, Tokuji WaranaBe* and Setsuko TaKAHASHI

Faculty of Home Economics, Kyoritsu Women’s University, Chiyoda-ku, Tokyo 101-8433
* Tokyo Metropolitan Food Technology Research Center, Chiyoda-ku, Tokyo 101-0025

Blanc-mange was prepared from starch (sago, corn, or potato) with added soybean protein isolate
(SPI) or soymilk powder (SMP). SPI or SMP was added to the starch as a powder (the powder method)
or as a suspension prepared by boiling for 5 min and then cooling (the suspension method). The
effects on the viscosity of the dispersion during heating, gel texture, mold-shape retention, and color
tone were investigated. The effects of the additive concentration of SPI or SMP and the addition
method were also examined by a sensory evaluation. Increasing the additive concentration of SPI to
any starch suspension decreased the pasting temperature, and promoted swelling and gelatinization. In
regard to the mold-shape retention of the starch gel with added SPI or SMP, the corn starch gel was
inferior to the control gel, and the potato starch gel was superior to the control gel. When SPI or SMP
was added to sago starch, the gel had low adhensive characteristics. The sago and corn starch gels with
SP1 added by the suspension method had decreased springiness, cohesiveness, and adhesiveness. A
concentration of 5% for both SPI and SMP was preferred by the sensory evaluation. Blanc-mange with
added SPI was preferred for its appearance, firmness and springiness, and the gel with added SMP was
evaluated well for its smoothness and good taste. The suspension method was evaluated as being better
than the powder method for the resulting flavor and smooth texture.
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Table 1. Compositions of the soybean protein isolate, soymilk powder
and milk
Protein Fat Water Ash NSI pH
Soybean protein isolate 92.0 1.0> 5.0 4.3 50-70 6.3
Soymilk powder 50.0 17.0 4.0 5.0 80 6.8
Milk 2.9 3.3 838.5 0.7 — —

NSL: nitrogen soluble index.
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Table 2. Viscous properties of each starch suspension with added milk,
soybean protein isolate and soymilk powder

Pasting Maximum Viscosity at
. . Breakdown
Starch temperatur  viscosity 25T
(C) (B.U.) (B.U.) (B.U.)
Water 70+0.4 990+40 570+ 14 1,070+54
Milk 74+0.2 1,270%£70 590£58 1,670£98
3% SPI 70£0.2 1,450+28 580435 2,270t 14
5% SPI 67x£0.9 1,930£22 80020 3,200
Sago 8% SPI 61£0.2 2,940x£28 1,520*18 3,200
10% SPI1 58+0.6 3,200* — 3,200
5% SMP 71£0.2 810£10 19021 1,180+17
5.6% SMP 71£0.2 830+10 200%4 1,200x7
8% SMP 68+0.1 1,020£28 2207 1,430%40
Water 79+0.6 250+15 25+1.8 450+20
Milk 75%0.8 34022 10£2.0 90070
3% SPI 70£0.8 590428 207+34 926+ 14
5% SPI 69+0.4 8907 35018 1,300£20
Corn 8% SPI 6710.2 1,360x15 640120 1,870%£80
10% SPI 64+0.4 1,900+£22  1,020+32 2,920x70
5% SMP 70+0.3 210+12 3015 54014
5.6% SMP 69+0.4 206+15 20£5 520+80
8% SMP 71+0.4 24020 15+13 66060
Water 62+0.4 2,700£17 2,010+20 1,440x14
Milk 64+0.4 1,890+ 14 820+18 2,060x20
3% SPI 62+0.2 2,140+ 14 90018 2,360+40
5% SPI 62+0.2 2,460x22 1,030x14 3,200
Potato 8% SPI 57+0.1 3,200" — 3,200*
10% SPI 53+0.2 3,200* — 3,200
5% SMP 62x0.2 62022 — 1,510x7
5.6% SMP 62+0.2 62015 — 1,460%=90
8% SMP 63+0.1 820+12 — 1,580x20

SPI: soybean protein isolate; SMP: soymilk powder; * Greater than 3,200 B.U.
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Fig. 1. Physical properties of the corn starch gel with various additive

concentrations of the soybean protein isolate
O, A, <0, 0: cooling time of 2 h (5TC); @, a, &, W: cooling time of 24 h (5C).

WZERARSNL Do 7205, 8, 10 w/WW% RN TILRHE X
MEBIZIEA L 72, Table 2 IZRT EHCEIH A
L2 SPL % 8, 10 w/w% RN L 724 0 SR O i
A, L= ¥y, GH2BCORES T L b
O— VIZHARTEEIHEMLZZ EhL, YLV
PR ol bDEEZ SN2, fFEMIL SPIS w/w
% % BRI A S, 5EFIPEIL SPI3 w/w%
DEo@dmc L psEmazEL <, 8, 10w/whikimns
VORI 24 BRI L 2854, 1O ISE VRS
BIZECRT 1 —b o/, BEMEIERTRLTY
7280, EP/NEVIFERBBEIR NI & 2 RT.
SPI %R L 72356 D 7 L DR EIYEE SPTE RN L
NTET LAY, SPLORME% 5, 8, 10w/wh &
B9IZiEy, REMESEE SN, GH2AUBEHOY
NVORES, 1FEM, WM, REMEILE 2 2 BRI
EXTkTHot.

4) BTV OBRES L OEHE

Fig. 212& 9 A2 LA IZSPL B X U'SMP %%
mizzrno LfE (), aff (REE), bl (Fk)
ERL7. WEROEHIZ SPI, SMP 2L -7

bz, FILERMLAZ VIR T LERE L
%o 7275, SPl, SMP ORINBE X & & O IZHHE
LI L7z, F 72, LAEIESMP N4 Vv o F A% SPI
I IR TE { k> 72, SPI, SMP %z 7-4
VD aflild, WTNOEHICBWTL4ILEFREICT
A FADEERL, HERVPDLS N THo72. T
WMDY TEH I ND afli?Z 3N T I ADHEERR LT
B, TN TEES)TWE L rfmE L TWwAhTL
OHYLEZ 5N LI L, SPIH AW SMP oM
WKLo THITBBBERED ) TVWE L Z7@IEHS R, b
fili SPI, SMP ORINEEAH 3 12ht-> THmL, &
Bk B HEA AR SNz, I SMP 2L 724
VO bEIZSPLZRML727 IV E D) b RE L, EHfak
DEENT IV E oz, THESBMER L7 SPLASH W
DRGNS ETHLDIIH L, SMP LBV
BERTZEWLLBIDEEZ SN,
PDrEoZehs, 9852 LlmICRMERZMA,
FHATHELZOOEEARN LTI T2 bT5hE,
SPI, SMPDifiiM& %% { L CLfE#%* LA &4, SPI
%5, 8w/wWU%IRM, 5B\ L SMP % 5 w/whiRimL

(461) 35

NI | -El ectronic Library Service



Japan soci ety of Home Economics

AN

MM

N

Vol. 54 No. 6 (2003)

BINERINNNON

R

10.0 F

ANNRANANARNN

ARURIONNNS

5.0 r
Q

0.0 * . *
-5.0

~10.0 b 0 3 5

ARNKNNRNNN
<
ESNSNSNNNNNN NN NN

|7$0ybean protein isolateJ

Soymilk powder

Fig. 2.

Tafi, bEEZRETHIEIZEI-T, FHATHEL
A VIGEWER R T I ENTELEEZ LN,
5) SPI 3 & UF SMP OFRME I DT OEREETH
FiFEERT SPI % 3~10 W/wW% 3 5\ id SMP % 5~
Sw/w% RIML7-BHmr Vel L cRELLES
2, Sw/whbl MLz Vi, L, E50&D°
BUbNh, KER, #HEWRSFEFIIH, HEnkw
BRE o, FITSPL% 3w/wh & 5w/wh,
SMP % 5w/w% & 5.6 w/we%iEmL =4V, K (T3~
FE—) BEOFEAEFHWS VD6 Y TIVTE
Bz T o72. LA L, WTNOEBIHIZBWTL A
ACHRBL-7I9vr Vo PREHEDICHEEILNE
NBRERFTL, KB v\ EOEESL X OTRE

Effect on color tone of different additive concentrations of the
soybean protein isolate and soymilk powder to each starch gel

[ Jcorn starch, potato starch, [ ] sago starch.

BllrarBEERROOR L o7, #2T, AT
RWEL - T IV BVis Ty TVICDOWTE
FeSEM 2 ATV, F5E % Table 3R L7z, T8RS
WIZBWTIIAE, B, s, BOHOHEBIIBNT
SPI, SMP ORNMIEBEIZL 2HELRZIALON S
7-72%5, BROIEH TIEX SMP S w/wWh RN VA, 1EDH
A & TIX SMP 5.6 w/wh% i~ v, #&8FffiTid SPI
5w/ WhIRMD T V1% DERETHEICH IR,
£ AT LEBRINE, ©DEE TIESPI3w/wh
DM VDS, WS, HHHEOEE TIL SPISw/wh
"Wy vss, Bk, o »SDIEHTIESMP5. 6 w/w
%R VDSH B T hiz. BHEENIC SPL 23R
L7234, BoIEEB T SPI3w/w% DM VA,

36 (462)

NI | -El ectronic Library Service



Japan soci ety of Home Economics

TV REBERSVOYES L CERFMICRIETRE S SV HRNORE (E1H)

Table 3. Sensory evaluation with different additive concentrations of the
soybean protein isolate (SPI) and soymilk powder (SMP) to each
starch gel

Soybean protein Soymilk powder
Starch Parameter Water
3 ww% 5 w/w% 5ww% 56 ww%
Appearance 28** 16 12 15 19
Color 30** 13 15 15 18
Taste 30" 18 19 g+ 14
Sago  Mouthfeel 24 22 18 17 g**
Firmness 25 16 16 20 13
Springiness 27** 15 13 21 14
Overall evaluation  30** 15 g** 15 17
Appearance 23 8** 14 24 21
Color 29** A 16 18 18
Taste 24 19 21 13 9**
Corn  Mouthfeel 26 16 25 14 gr*
Firmness 27** 19 10* 18 16
Springiness 29** 17 g 18 17
Overall evaluation ~ 29** 12 16 18 15
Appearance 24 12 10* 19 25
Color 30** g 12 19 21
Taste 30** 22 15 8 15
Potato Mouthfeel 28** 22 16 9> 15
Firmness 28** 17 g** 20 16
Springiness 26%* 17 10* 17 20
Overall evaluation  30** 16 8** 15 21

Evaluated by the ranking method (#=6). This test had taken 3 times.

Significantly different at * p<<0.05, ** p<0.01.
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Fig. 3. Amylograms of the starch gels with the soybean protein isolate and soymilk
powder added by the powder method and suspension method

—__ water, ---- milk, -+ 5 ww% SPI (powder method), -0-0- 5 ww% SPI (suspension
method), —-— 5 w/w% SMP (powder method), —--— 5 w/w% SMP (suspension method).
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Fig. 4. Textural properties of the starch gels with the soybean protein
isolate and soymilk powder added by the powder method and
suspension method

[ Jcorn starch, potato starch, [ ] sago starch. Each gel was cooled at
5T for 24 h. SPI: soybean protein isolate (5 w/w%); SMP: soymilk powder (5 w/w
%); s: suspension method.
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Fig. 5. Mold-shape retention of the starch gels with the soybean protein
isolate and soymilk powder added by the powder method and
suspension method

[ Jcorn starch, ZZA potato starch, IEM sago starch. *Reciprocal of the
mold-shape retention (%). Each gel was cooled at 5C for 24 h. SPL: soybean
protein isolate (5 w/w%); SMP: soymilk powder (5 w/w%); s: suspension method.
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Fig. 6. Difference in color tone by different methods for adding the soybean
protein isolate (SPI) and soymilk powder (SMP)

] water, HlE nilk, B85 ww% SPI (powder method), Z2 5 wiw% SMP (powder
method), 5 w/w% SPI (suspension method), {[[I[} 5 ww% SMP (suspension
method). Each gel was cooled at 5C for 24 h.
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Table 4.

(%5 1 %)

Sensory evaluation of the starch gels resulting from different

addition methods for the soybean protein isolate (SPI) and

soymilk powder (SMP)

Soybean protein

Soymilk powder

isolate
Starch Parameter
Powder Suspension Powder Suspension
method method method method
Appearance 4 7 3 8
Taste 2 9 2 9
Sago Mouthfeel 5 6 0 11**
Firmness, springiness 1 10" 0 11**
Overall evaluation 1 10* 0 1=
Appearance 1 10* 3 3
Taste 2 9 1 10*
Corn  Mouthfeel 0 e 3 8
Firmness, springiness 4 7 1 10*
Overall evaluation 1 10* 1 10*
Appearance 2 9 1 10*
Taste 0 1 4 7
Potato Mouthfeel 1 10* 3 8
Firmness, springiness 3 8 3 8
Overall evaluation 0 1+ 4 7

Evaluated by the paired preference method (n= 11). Significantly different at *p
<0.05, **p<0.01. The added concentration of both the soybean protein isolate

and soymilk powder was 5 w/w%.
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