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Deodorization of Soybean Proteins by Enzymatic and
Physicochemical Processings
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ABSTRACT

In order to establish a convenient and effective process for deodorization of soy protein isolate
(SPI), various solid absorbents such as polystylene, polymetacrylate, zeolite and charcoal were
examined. The efficiency of deodorization was evaluated by measuring hexanal and linoleic
acid as well as by a sensory test. The content of hexanal in the SPI solution was decreased in
all cases, while the content of linoleic acid was not in any cases. Although a brominated
polystyrene absorbent (Sepabeads) and a zeolite absorbent (HSZ) removed hexanal more
effectively than charcoal, a considerable amount of hexanal remained (more than one third). On
the other hand, a model experiment showed that the absorption ability of these absorbents for
hexanal was much higher than the content in the SPI solution. These results indicated a
possibility that hexanal in the SPI solution was classified into two states : 1. free or bound on
the surface of proteins (removable by absorbents) and 2. bound at the inside of proteins
(unremovable). This idea was supported by the evidence that the excess hexanal added to the
SPI solution was mostly removed by the absorbents. The chymotryptic digestion of the SPI
solution did not promote the removal of hexanal by the absorbents, suggesting that hexanal in
state 2 might exist in the similar state even in the digests. Despite the considerable remaining of
hexanal after treatment by the absorbents, we succeeded in preparing the SPI solution
deodorized well in the sensory test. It strongly suggested that hexanal in state 1 but not in state
2 was related to the soybean odor. Soy Protein Research, Japan 2, 20-27, 1999.
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Fig. 1. Removal of hexanal from the SPI solution by
absorbents. Two grams of each absorbent were
added to 40 mL of the SPI solution (0.05 g/mL).
After stirring for 15 min at room-temperature, 2
mL of the mixture was centrifuged by 5,000 X g for
10 min. Hexanal in the supernatant was
determined.
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Fig. 2. Removal of linoleic acid from the SPI solution by
absorbents. Two grams of each absorbent were
added to 40 mL of the SPI solution (0.05 g/mL).
After stirring for 15 min at room-temperature, 2
mL of the mixture was centrifuged by 5,000 X g for
10 min. Linoleic acid in the supernatant was
determined.
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Fig 3. Addition of hexanal to a Tris-HCl buffer and

removal of hexanal by absorbents. Two grams of
each absorbent were added to 40 mL of a 20 mM
Tris-HCl buffer (pH8.0) containing various con-
centrations of hexanal indicated. After stirring for
1h, 2mL of the mixture was centrifuged by 5,000
X g for 10 min. Hexanal in the supernatant was
determined.
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Fig. 4. Addition of hexanal to the SPI solution and removal of hexanal by absorbents.
Two grams of each absorbent were added to 40 mL of the SPI solution (0.05
g/mL) containing different concentrations of hexanal. After stirring for 30 min, 2
mL of the mixture was centrifuged by 5,000 X g for 10 min. Hexanal in the

supernatant was determined.
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Fig. 5. SDS-PAGE of a-chymotryptic digests of SPI. SPI
(50 mg/mL in 20mM phosphate buffer) was
digested by o -chymotrypsin at pH 6.8, 37°C for 12
h in the presence of 0.05% sodium azide. The SDS
treatment was shown in MATERIALS AND
METHODS. Lane 1 is molecular weight markers
(from top to bottom : Mr 200,000, myosin ; Mr
116,248, [-galactosidase ; Mr 66,267, bovine serum
albumin ; Mr 42,400, aldolase ; Mr 30,000, carbonic
anhydrase ; Mr 17,201, myoglobin). Lanes 2~7 are
the SPI digests obtained with various concen-
trations of ¢-chymotrypsin indicated : Lane 2, 0
nM ; Lane 3, 24 nM ; Lane 4, 48 nM ; Lane 5, 9.6
nM ; Lane 6, 24 nM ; and Lane 7, 48 nM.
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Fig. 6. Removal of hexanal from the a-chymotryptic
digests of SPI by absorbents. The digestion of SPI
by chymotrypsin was conducted under the same
conditions as in Fig. 5. The method measuring
hexanal was the same as in Fig. 1 except hexanal
was extracted three times with an equal volume of
the chloroform methanol mixture (in a volume
ratio of 1. 1) after mixing the digest and each
absorbent.
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Fig. 7. Effect of absorbents on the deodorization of the SPI solution in a sensory test. The
SPI solution (50 mg/mL) treated by an absorbent was smelled by 22 people.
Residual soybean odor in each sample was evaluated with the three kinds of
points, 0, +1, +2 where the most deodrized one was marked as 0. The vertical axis
shows the percentage in the sum of the points by 22 people against the control

(without absorbents).
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