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High Efficiency Dye-adsorbent Produced from Okara, a By-product of
Soy Foods Processing
-Adsorption Characteristics and the Elucidation of the Mechanism-
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ABSTRACT

Electrophoresis is a preparative and analytical technique broadly used in biological
sciences, particularly in protein research. Avoiding background raised by dyestuff, gel
staining and destaining are crucial steps in detection of protein bands in the gel
electrophoresis. Particularly important is fast and efficient gel destaining. Okara, a by-
product obtained during the production of tofu (bean curd) and soymilk, quickly
adsorbed Coomassie Brilliant Blue (CBB) stain. Compared to activated carbon and/or
carbon fiber adsorption, Okara efficiently adsorbs significantly higher amount of dye.
In this research, the characteristics and mechanism of adsorption were examined with
the aim to develop an efficient dyestuff adsorption system using Okara. The amount of
the saturation dye adsorption, Q,, (mg-dye/g-okara) obtained from the Langmuir
adsorption isotherm (25C) after 24 h at pH 3 was 197. It was found that Okara's
adsorption ability is approximately 66 times higher than the ability of activated carbon.
There was no significant difference in the adsorption of the dyestuff between defatted
sample with n-hexane and intact sample. It was shown that the dyestuff was not
adsorbed on the oil body in Okara. The adsorption efficiency of dye increased
proportionally to the content of remaining protein in Okara and was influenced by pH.
These results show that dye was attached to the residual protein in Okara. The
decrease in adsorption capacity, which was influenced by the addition of salt (NaClO,),
was only 30%, however the addition of methanol decreased the adsorption capacity
approximately 70%. These results showed that dye adsorption was enhanced by
hydrophobic interactions. Soy Protein Research, Japan 7, 63-68, 2004.
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Fig. 1. The structure of Coomassie brilliant blue R-250.
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Fig. 2. Adsorption isotherms of CBB on Okara at 25C.
@, <150 xm; O, 150-850 m; A, >850 m
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Fig. 3. Langmuir plot (A) and Freundlich plot (B) for
CBB adsorption on Okara.
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Fig. 4. The amount of the saturation dye adsorption of
various okara and activated charcoal. @, (mg-
dye/g-okara) obtained from the Langmuir
adsorption isotherm (25°C) after 24 h at pH 3.
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Table 1. Langmuir equation parameters, acid and base
adsorptions of intact okara and defatted okara

Qm Acid Base

(mg-dye/g-sample) (mmole/g-sample) (mmole/g-sample)
Intact okara 263 0.61 1.16
Deffated okara 278 0.64 1.08
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Fig. 5. Relationship of residual protein and CBB
adsorption. Residual protein was obtained by
subtracting soluble protein from the protein of
intact okara.
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Fig. 6. Relationship between acid adsorption and CBB
adsorption on okara.
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Fig. 7. Effects of pH on CBB adsorption.
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