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DETERMINATION OF OFF-FLAVOUR COMPOUNDS
ABSORBED IN SOY PROTEIN ISOLATE
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ABSTRACT

This study was undertaken to determine flavour compounds in soy protein isolate
and to investigate the mechanism in absorption of the flavour compounds to protein.

Soy protein isolate, Fujipro R was brought into fractions with aqueous and 0.01N
sodium hydroxide extractions. For the combined form of flavour compound, fraction-
ated proteins were hydrolyzed with Bioprase and extracted with ethyl ether. For the
free form, proteins were incubated without Bioprase and treated similarly. The ether
extract was applied for gas chromatography to determine nm-hexanol and n-hexanal.

Hexanol in the combined form was found both in the residues of aqueous and
sodium hydroxide extractions, 25% and 309% of the total hexanol respectively. Most
of hexanol in other fractions was found in the free form.

In the alkaline extraction hexanal in the combined form was hardly detected in
the protein fractions, and most of hexanal was in the free form. The amount of hex-
anal per gram of protein was almost similar level in every protein fraction. In the
aqueous extraction 20% of total hexanal was found in the cryosoluble protein, and
hexanal in other fractions was found in the free form. The total amount of hexanal
per protein was found to be the greatest, 0.7 mg in the cryoprecipitated protein.

This protein isolate contained 44-46 ng hexanol per gram of protein and 18-23 mg
hexanal. It shows that the quantity of hexanal was more than its threshold value
in the case of 1 gram intake.
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Soy protein isolate (100)

Aqueous extraction 10 volume water, lhr

Centrifugation (13,000g, 20min.)

l

l

Extract

l

4°C, overnight

Centrifugation (13,000g, 20min., 4°C)
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Soluble protein (69.2)

Residue (28.5)

Cryoprecipitated fraction (2.2)

Fig. 1 Cryoprecipitation
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Soy protein isolate (100)

Aqueous extraction (0.0IN NaOH)
10 volume water, 3hr

Centrifugation (15,000g, 20min)

Extract Residue (38.5)

IM NaCl
|

pH 4.5

Centrifugation (15,000g, 20min)

Soluble protein (6.0) Acid sensitive fraction (55.5)

Fig. 2 Acid sensitive fraction

Soy protein isolate (500mg) pH 7.5 pho_sphate buffer 5m/

Hydrolysis with bioprase E/S : 0.04

(Free flavour)

v

Incubation at 37°C in a test tube with a screw cap

|
(Total flavour)

Cool in an ice bath

Extraction of flavour components with 5m/ ethyl ether
containing internal standard, n-octanol

Centrifugatio

Condensation of ether layer under N, stream
Gas chromatography

column : PEG-1500 on Diasolid L 3mm X 2m
Carrier gas ! nitrogen, 50 m/ /min.
Temperarature : 60°C, 8min. —8C /min. —100°C
Detection : flame ionization detector

Fig. 3 Determination of flavour components
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Fig. 4 Gas chromatogram of flavour compo-

in soy protein isolate.

n—Octanol was added into the extract
ag an internal standard.
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n—Hexanol in soy protein isolate (100g)

Free hexanol

Total hexanol

Extraction - Protein fraction

Amount in Percent Amount in Percent
the fraction constitution the fraction constitution
Residue 6.1ng 19.4% 20. 4ng 44.3%
0. 01N
NaOH pH 4.5 soluble 11.4 36.2 10.6 23.0
ppt. 14.0 4.4 15.0 32.6
Residue 4.5 16. 2 15.1 34.5
Water soluble 22.4 80.9 26.6 60.7
. Cool
cryoppt. 0.8 2.9 2.1 4.8




0.01N NaOH extraction
«— free
Residue < total
pH4.5 ppt.
pH4.5: soluble
Aqueous extraction

(mg hexanol/g prot.)

Residue:

Cryo-soluble

Cryo-ppt

Fig. 5 Concentration of n—hexanol in protein
fraction from soy protein isolate.
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Table 2

0.01N NaOH extraction
Residue

«— free
<« total

pH4.5 ppt.

pH4.5 soluble

Aqueous extraction
Residue

Cryo-ppt.

Cryo-soluble

1 1

(mg hexanal/g prot.) 0.5 1.0

Fig. 6 Concentration of hexanal in protein
fraction from soy protein isolate.

Total hexanal was determined after
hydrolysis of protein with Bioprase.
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n~Hexanal in soy protein isolate (100g)

Free hexanal

Total hexanal

Extraction Protein fraction

Amount in Percent Amount in Percent
the fraction constitution the fraction constitution
Residue 7.22mg 28.4% 7.32mg 30.0%
0. 01N
NaOH bH 4.5 soluble 0. 64 2.5 0.73 3.0
ppt. 17.58 69.1 16. 44 67.0
Residue 8.82 59.8 8.32 46. 3
Water Cool soluble 5.74 1.3 9.44 1.0
00
croyppt. 0.19 38.9 0.19 52.7
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