KOREAN J. FOOD SCI. TECHNOL. Vol. 38, No. 4, pp. 488~494 (2006)

gtelofziof 28t =8 =59 7IsH

QAs] - ged - A9A - oY

PR

KOREAN JOURNAL OF

ERER LY

FOOD SCIENCE AND TECHNOLOGY

©The Korean Society of Food Science and Technology

AZRE A EF

Functional Properties of Sunmul (Soybean Curd Whey)
Concentrate by Ultrafiltration
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Abstract This study was carried out in order to investigate the feasibility of utilizing concentrated sunmu! (soybean curd
whey), which is a waste by-product of soybean curd processing, as a functional food ingredient. Sunmul powder was
concentrated by ultrafiltration and spray dried with or without dextrin. Oil adsorption capacity of UF retentate powder was
similar to that of ISP (Isolated Soy Protein) and higher than that of summul powder, whereas water holding capacity of
UF retentate powder was lower than that of ISP. Protein solubility of all types of UF retentate powder was significantly
higher than that of ISP at pH 2.0-10.0 with the lowest protein solubility seen at pH 4.0 and solubility increasing as the
conditions became more acidic or alkaline. Emulsifying activity indexes of UF retentate powder at pH 2.0-10.0 were not
influenced by pH. Emulsion stability of 4% summul solution was lowest at pH 4.0, but that of UF retentate powder was
higher at acidic pH values and decreased with increasing pH. Foaming capacities of sunmul and UF retentate powder were
high at pH 4.0-6.0, but the foam of UF retentate powder disappeared within 20 minutes in all conditions of pH.
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Table 1. Properties of membranes used in microfiltration and
ultrafiltration

Membrane Microfiltration Ultrafiltration
Model Econo-Klean Biomax-10
MW cut-off 1-40 microns 10 kDa
Material Cellulose Polyethersulfone

. Depth type Cassette type
Modul
odule size (cm) (6.1X24.8) (5.6X21.0)
Effective area (m?) - 0.1
Temp. range (°C) 121 4-50
pH range (25°C) 1-14 1-14

B3I, FholZZ K microfiltration, MF, Cuno Inc., USAYE A}
83l drlelsts A3l ¥ TMP(trans-membrane pressure) 2.3-2.4
bar, o8 &5 33-34°C, AW F4 flux 55L/m? hre] 270 o
Aoq7E AAEI o B Ralo] o]gd 9o AFE Table 13}
2t 9ot 22 ZALE UF system 2H5AA A% ot £
FA7IHEA Pk TEUSE 559 retentateS FA5}3L o)
& FAolA A7 UF 5594e A8% 71202 DE gho] 129
dextring 0, 20, 40% Z7}3lo] Nitro Atomizer Pilot(Niroso,
Denmark)& ARg-std #5 AzAAG Az A E2de 73
T FEE 40BrixE 2AIoH AxzAS FE(nlhE
160°C, M ZF(outlety& = 95°C, atomizer speed 15,000 rpm, E%
140 mmH,00] gt}

, 2 micro-Kjeldahly, ZA-& Soxhletd, 3%
2 550°CA Aslspios BAEI BrslEdge Ala
oM T, ZA, 2w 2 R IS wix Ao
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Table 2. Proximate composition of Sunmul before and after
concentration by a ulatrafiltration ~ (unit: % dry basis)

SP]) UFZ)
Ash 2636+127 1430£1.29
Crude fat 2.83+0.12 1.04+0.10
Crude protein 16.93£0.73 3337+1.43
NPN? (8.74%0.77) (22.24£1.10)
Carbohydrate 53.88+1.50 51.29+0.82

USP: freeze dried sunmul powder.
AUF: spray dried UF retentate powder.
INPN: non-protein nitrogen.

*Mean + SD (n=3).

Table 3. Oil adsorption and water holding capacities of Sunmul,
UF spray dried with various dextrin concentrations

(unit: g/100g dry basis)

Sample Oil adsorption ~ Water holding capacity
ISPV 13030%2.12 544.36 +£0.40

Sp? 106.09+1.32 83.78+1.24

UF 1007 115.67+0.51 62.82+2.17

UF 80¥ 131.60+1.35 67.89+0.86

UF 60” 129.00+4.76 78.57%0.15

VISP: isolated soy protein.

ISP: freeze dried sunmul powder.

UF 100: UF retentate powder spray dried without dextrin.
UF 80: UF retentate powder spray dried with 20% dextrin.
SUF 60: UF retentate powder spray dried with 40% dextrin.
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Fig. 1. Effects of pH and NaCl concentrations on the protein
solubility index of Sunmul powder and spray dried UF retentate
powder with various concentrations of dextrin. ISP: isolated
soybean protein, Sunmul: freeze dried sunmul powder, UF 60: UF
retentate powder spray dried with 40% dextrin, UF 80: UF retentate
powder spray dried with 20% dextrin, UF 100: UF retentate powder
spray dried without dextrin.

72l o RsjerEy
&% UF BHE2ELE 747 4%, 6% §Ho8 e &
wul

pHOH e o %ﬂa 2 73 S 5% 43¢ Fig

33 7} 4% oE o FEeEET 99 fole A
Wd—i pHell w2 ‘?*;9:}7} Adlen, £E UF Hels3iY
o 2AN dextrin® 40% 713t AFT(UF 60)= EAIZ} 150
Awgld "), 34 ﬂzm UF 22552 %(UF 100)7 20%
A7} BZ(UF 809 7A-9olle EAI 3ol 190220 AEE tha: =

—8— ISP 4%
500 | C Sunmul 4%

—w— UF100 4%
—z— UF80 4%
—m - UF60 4%

EAI (Emulsigying activity index)

EAl (Emulsigying activity index)

Fig, 2. Effects of pH on the emulsifying activity index of Sunmul
powder and spray dried UF retentate powder with various
concentrations of dextrin. ISP: isolated soybean protein, Sunmul:
freeze dried sunmul powder, UF 60: UF retentate powder spray dried
with 40% dextrin, UF 80: UF retentate powder spray dried with 20%
dextrin, UF 100: UF retentate powder spray dried without dextrin.
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Fig. 3. Effects of pH on the emulsion stability of Sunmul powder
and spray dried UF retentate powder with various concentrations
of dextrin. ISP: isolated soybean protein, Sunmul: freeze dried
sunmul powder, UF 60: UF retentate powder spray dried with 40%
dextrin, UF 80: UF retentate powder spray dried with 20% dextrin,
UF 100: UF retentate powder spray dried without dextrin.
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Fig. 4. Effects of pH on the foaming capacity (%) of Sunmul
powder and spray dried UF retentate powder with various
concentrations of dextrin. ISP: isolated soybean protein, Sunmul:
freeze dried sunmul powder, UF 60: UF retentate powder spray dried
with 40% dextrin, UF 80: UF retentate powder spray dried with 20%
dextrin, UF 100: UF retentate powder spray dried without dextrin.
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Fig. 5. Foaming stability of ISP (A), Sunmul (B), UF 60 (C), UF 80 (D) and UF 100 (E) in water at different pH values. ISP: isolated
soybean protein, Sunmul: freeze dried sunmul powder, UF 60: UF retentate powder spray dried with 40% dextrin, UF 80: UF retentate powder
spray dried with 20% dextrin, UF 100: UF retentate powder spray dried without dextrin.
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