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Antimicrobial Activity of Soy Protein Hydrolysate with Asp. saitoi Protease
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Dept. of Food Science and Technology, Chungnam National University, Daejeon 305-764, Korea

Abstract

Soy protein was hydrolyzed by 5 different proteases and determinated antimicrobial activity of each hy-
drolysate. The soy protein hydrolysate treated by protease from Aspergillus saitoi showed the highest an—
timicrobial activity among the protease studied and was used for further analysis. Soy protein hydrolysate
was fractionated by ultrafiltration for M.W. 10,000, 3,000 and 1,000. The M.W. 1,000~ 3,000 showed the highest
antimicrobial activity. The minimum inhibition concentrations of obtained fraction were 0.5~0.8 mg/mL for
gram positive and negative microbials, and its activity was even observed after heating at 121°C for 10 min,
suggesting that hydrolyzed protein having antimicrobial activity is quite heat-stable. Reverse-phase HPLC
was further applied to separate the fraction and 8 peaks were found. Each 8 peaks were separated and pooled
and measured antimicrobial activity. Among them, retention time of peak at 16.02 min showed the prominent

antimicrobial activity.
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Table 1. Operation conditions of HPLC for the purification
of antimicrobial activity of the hydrolysate in the soybean
protein treated with proiease

Instrument Hewlett Packard 1100 Series
Detector Diode Array Detector 220 nm, 280 nm
Column Vydac Cis (10x300 mm)

Solvent A) 10 mM phosphate buffer (pH 7.0)
Solvent B) ACN

Flow rate 2.0 mL/min

Injection volume 100 pL

Mobile phase

Table 2. Linear gradient condition of HPLC for analysis of
antimicrobial peptide of the hydrolysates in the soybean
protein treated with protease

Time (min) Solv. A (%) Solv. B (%)
0.0 95.0 5.0
10.0 95.0 5.0
50.0 50.0 50.0
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Table 3. Antimicrobial effect of hydrolysates of soybean
protein slurry treated with various protease adjusted with
pH 6.7 (diameter of inhibitor zone: mm)

Plate incubation at 37°C
EC” EH SA SF BS ST

Enzyme source

Trypsin (porcine pancreas) -2 ++ ++ +  +  +
Aspergillus saitoi protease +++ +++ +t+ F+d dd 44
Aspergillus sojae protease  + - + + + -
Aspergillus oryzae protease + + + + +

+ + + +

Rhizopus species protease + +

VEC=Escherichia coli ATCC 10536, EH= Escherichia coli Q157
H7 ATCC 43894, SA=Staphylococcus aureus ATCC 6633, SF=
Streptococcus faecalis ATCC 13301, BS=Bacillus subtilis ATCC
11778, ST=Salmonella typhimurium ATCC 14028.

B negative activity, *: very weak activity (9~10 mm), +:
weak activity (10~12 mm), ++: strong activity (12~14 mm),
+++! very strong activity (>15 mm).

231

Escherichia coli O157:H7
ATCC 43894

Fig. 1. Antimicrobial activity of the hydrolysate of soy-

bean protein.

*A: Trypsin (porcine pancreas), B: Aspergillus sojae protease,
C: Rhizopus species protease, D: Aspergillus saitoi protease,
E: Aspergillus oryzae protease.
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Table 4. Effect of pH on the production of antimicrobial
substance of soybean protein treated with protease
(diameter of inhibiting zone: mm)

. pH
Strain
3 4 5 6 7
Staphylococcus aureus ATCC 6633 11 14 16 19 17
Escherichia coli ATCC 10536 10 11 19 21 18
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Table 5. Effect of temperature on the production of anti-
microbial substance of soybean protein treated with pro-
tease (diameter of inhibiting zone : mm)
Temperature (°C)

Strain 3 45 5 5
Staphylococcus aureus ATCC 6633 18 13 - -
Escherichia coli ATCC 10536 19 14 - -

Table 6. Degree of hydrolysis and antimicrobial activity of
soybean protein treated with Asp. saitoi protease at 37°C
and pH 6.7 (diameter of inhibiting zone :mm)
Incubation time (hr)
3 6 9 12 24

Staphylococcus aureus ATCC 6633 12 16 19 21 22
Escherichia coli ATCC 10536 14 17 20 21 21

Strain

Table 7. Heat stability of the antimicrobial peptide of soybean protein hydrolysate
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Heating treatment

Strain . ) . 0, o~ :
Control 80°C 10 min 100°C 10 min 121°C 15 min
Staphylococcus aureus ATCC 6633 19 20 19 20
Escherichia coli ATCC 10536 20 21 21 22
Table 8. Effect of concentration on the antimicrobial activities of the hydrolysate of soybean protein
Strai Concentration (mg/mL)

i ram 05 0.8 25 4 65 8
Bacillus subtilis ATCC 11778 _b + + +t 4
Staphylococcus aureus ATCC 6633 - - + ++ 4+ e+
Streptococcus faecalis ATCC 13301 - + 4+ LR R e
Salmonella typhimurium ATCC 14028 + + ++ e 4 e
Escherichia coli ATCC 10536 - * ++ g 4+ 4+

- - + +++ +++ e+

Escherichia coli O157:H7 ATCC 43894

Y]

strong activity (>15 mm).

-1 negative activity, *: very weak activity (9~10 mm), +: weak activity (10~12 mm), ++: strong activity (12~14 mm), +++: very
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Fig. 2. Growth inhibition of soybean protein hydrolysate on
Bacillus subtilis ATCC 6633 in nutrient broth media.
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Fig. 3. Growth inhibition of soybean protein hydrolysate on
Escherichia coli O157:H7 ATCC 43894 in nutrient broth
media.
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Escherichia coli 0157 .H7
ATCC 43894

Fig. 4. Antimicrobial activities of fractionated soybean pro-
tein hydrolysates by ultrafiltration against Eschericia coli
0157:H7 ATCC 43894.

*A: Supernatant of soybean protein hydrolysate, B: Filtrate of
soybean protein hydrolysate by 10,000 molecular weight mem-
brane, C: Filtrate of soybean protein hydrolysate by 3,000 mo-
lecular weight membrane, D: Filtrate of soybean protein hy-
drolysate by 1,000 molecular weight membrane.
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a) The elution was monitored at 220 nm. Each fractions obtained were tested for antimicrobial activity

against Sta. aureus by an agar diffusion method
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b) The elution was monitored at 280 nm. Each fractions obtained were tested for antimicrobial activity

against Sta. aureus by an agar diffusion method.

Fig. 5. High performance liquid chromatogram of the peptide fragments derived from soybean protein hydrolysate by me-

mbrane filter (molecular weight cut-off 3,000).
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Escherichia coli O157:H7
ATCC 43894

Fig. 6. Antimicrobial activities of the peak fractions by HPLC against Eschericia coli O157:-H7 ATCC 43894.
*A: Peak [ 1], B: Peak [I], C: Peak [M], D: Peak [IV], E: Peak [V], F: Peak [VI], G: Peak [VO], H: Peak [VII.
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