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Physicochemical Properties of Soybean Curd Residue Powder by
Different Soybean and Drying Methods

Eun Ji Kim, Hee Nam Jung*

Department of Food and Cooking Science Suncheon University

Abstract

This study compared the physicochemical properties of soybean curd residue and black soybean curd residue produced
by hot air-drying and freeze-drying. Regardless of drying method, the crude protein, crude ash, crude fiber contents, pH, L,

a, b color values and water soluble index were higher in soybean curd residue, whereas total polyphenol contents and

antioxidant activity were higher in black soybean curd residue. Significant differences in water absorption index, oil

absorption capacity and emulsion activity were observed between soybean curd residue and black soybean curd residue in
freeze-drying. On the other hand, the emulsion stability was not significant difference in both hot-air drying and freeze-
drying. The crude protein and crude fiber contents of soybean curd residue were not significant difference between hot-air

drying and freeze-drying. Freeze-drying resulted in higher crude ash contents, pH, water absorption index, water soluble
index, oil absorption capacity, emulsion activity and emulsion stability than hot-air drying. Hot-air drying have caused
significantly higher water contents, water activity, total polyphenol contents and antioxidant activity in soybean curd residue
than freeze-drying. In conclusion, soybean type and drying methods affect the physicochemical and quality characteristics
of soybean curd residue, which could be important factors in the manufacture of processed foods.

Key Words : Different soybean, drying methods, soybean curd residue powder, physicochemical properties, antioxidant
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<Table 1> Proximate compositions, Water activity and pH of soybean curd residue powder by different soybean and drying methods

Drying method

Properties Soybean type t-value
Hot-air dried Freeze-dried
SCR? 5.83+£0.03% 2.69+0.03 178.918%#*%
Moisture (%) BSCR 5.83+0.04 2.57+£0.05 115.471%%*
t-value 4.988**
SCR 31.23+0.30 31.35+0.09 -0.677
Crude protein (%) BSCR 29.66+0.19 30.70+0.26 -5.686%*
t-value 7.670%* 4.140*
SCR 14.954+0.05 14.85+0.07 2.835%
Crude fat (%) BSCR 15.09+£0.04 15.96+0.07 -24.169%***
t-value -5.203%* -25.793%**
SCR 4.15+0.02 4.24+0.01 -11.877***
Crude ash (%) BSCR 4.03+0.00 4.224+0.00 -96.000***
t-value 16.688*** 4.811%*
SCR 12.30+0.19 12.18+0.20 0.760
Crude fiber (%) BSCR 10.62+0.02 11.03+0.15 -4.600*
t-value 15.197** 7.811%*
SCR 0.24+0.00 0.06+0.00 123.109%**
AwY BSCR 0.22+0.00 0.06+0.00 102.980***
t-value 7.487*** -7.659%**
SCR 6.42+0.02 6.54+0.00 -13.873%**
pH BSCR 6.39+0.00 6.47+0.00 -45.178%**
t-value 55.783***

DAw: Water activity.

DSCR: Soybean curd residue, BSCR: Black soybean curd residue.
9All values are mean=SD.

Dxp<0.05, **p<0.01, ***p<0.001 by t-test.
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<Table 2> Color value of soybean curd residue powder by different soybean and drying methods

Drying method

Properties Soybean type t-value
Hot-air dried Freeze-dried
SCRY 92.23+0.11? 92.30+0.13 -0.982
L BSCR 75.95+0.18 72.65+0.16 31.466%++
t-value 176.997*** 216.139%**
SCR 0.95+0.06 1.42+0.10 -8.703%**
a BSCR -0.14+0.04 0.73+0.02 -44.322%**
t-value 33.262%** 14.576%**
SCR 10.82+0.32 13.02+0.03 -15.122%**
b BSCR 6.49+0.10 3.47+0.11 46.452%**
t-value 28.735%** 191.263%**
SCR 8.39+0.32 10.61+0.04 -15.196%**
AE BSCR 16.26+0.18 19.08+0.15 -26.425%**
t-value -47.439%%* -118.604***

YSCR: Soybean curd residue, BSCR: Black soybean curd residue.
DAll values are mean+SD.
D**%p<0.001 by t-test.

<Table 3> WAI, WSI and OAC of soybean curd residue powder by different soybean and drying methods

Drying method
Properties Soybean type t-value
Hot-air dried Freeze-dried

SCR? 2.1840.09% 2.3120.04 2.731%9
WAIY (g/g) BSCR 2.20+0.01 2.4240.06 -8.147**

t-value -0.328 -3.434%*

SCR 26.52+0.21 30.78+0.33 -24.358%**
WSI (%) BSCR 25.51+0.28 26.50+£0.22 -6.174%**

t-value 6.463%*** 24.021***

SCR 1.27+0.02 1.55+0.02 -23.500%**
OAC (g/g) BSCR 1.29+0.02 1.51+0.01 -25.268%**

t-value -1.616 3.800%*

DWALI: Water absorption index, WSI: Water soluble index, OAC: Oil absorption capacity.

DSCR: Soybean curd residue, BSCR: Black soybean curd residue.
9All values are mean+SD.

D%p<0.05, **p<0.01, ***p<0.001 by t-test.

Zof|A ooz ity SR E EE xR vl
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wEol gy FRE sl AREel Fugs o et
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o) £855 §3H0] ot 249 Fao] FolH 18-S
SAG7E el AR A e Harsle] i ek
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Bello 1988).
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<Table 4> EA and ES of soybean curd residue powder by different soybean and drying methods

Drying method

Properties Soybean type t-value
Hot-air dried Freeze-dried
SCR? 60.17+0.38% 62.93+0.35 -11.961 %4
EAY (%) BSCR 59.97+0.68 65.31+0.59 -13.271%**
t-value S7.779%F*
SCR 59.64+0.70 60.74+0.27 -3.267*
ES (%) BSCR 58.90+0.95 60.52+0.44 -3.444%*
t-value 0.945
DEA: Emulsion activity, ES: Emulsion stability.
DSCR: Soybean curd residue, BSCR: Black soybean curd residue.
9All values are mean+SD.
Dxp<0.05, **p<0.01, ***p<0.001 by t-test.
<Table 5> Total polyphenol content of soybean curd residue powder 100 - a

by different soybean and drying methods
(GAEY mg/g dw)

Soybean Drying method
t-value
type Hot-air dried Freeze-dried
SCR? 74.09+5.36% 41.33£6.07 9.048*+#*4)
BSCR 103.30+6.81 76.29+9.57 5.141%%*
t-value -7.536%** -6.898%**

YGAE: Total polyphenol content was expressed as mg gallic acid
equivalent/g dry weight.

YSCR: Soybean curd residue, BSCR: Black soybean curd residue.
9All values are mean+SD.

Dxxp<().01, ***p<0.001 by t-test.
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<Figure 1> DPPH radical scavenging activity of soybean curd resi-

due powder by different soybean and drying methods.
SCR; Soybean curd residue, BSCR; Black soybean curd residue, D;
Hot-air dried, F; Freeze-dried. Different superscript are significantly
different by Duncan’s multiple range test (p<0.05).
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