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Abstract

A study was carried out to produce antimicrobial peptides from zein treated with proteases of six kinds.
Among the proteases of six kinds, zein hydrolysate treated with pepsin showed the highest antimicrobial
activity. The zein hydrolysate with pepsin was fractionated with membrane filter (30,000 10,000 and 3,000
molecular weight cut—off) and antimicrobial activity was measured for each fractions. Antimicrobial activity
appeared greatly in the fraction below 3,000 (molecular weight cut-off). The fraction was re-fractionated by
HPLC and substances of two peaks collected as a sample to measure antimicrobial activity. All of both peaks
showed the antimicrobial activity but 1st peak exhibited a consistently higher antimicrobial activity than 2nd
peak. Minimum inhibitory concentrations (MIC) were between 2.5 and 3.0 mg/mL. The peptide was heat-stable
since antimicrobial activity was maintained after treated with heat for 20 min at 121°C. N-terminal amino
acid sequence of peptide fractionated by HPLC was leucine, glutamic acid, proline, phenylalanine, aspartic
acid and argenine. These results indicated that peptide isolated from zein hydrosate with pepsin can use as

a natural preservative ingredient in food industry.
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Table 1. Antimicrobial activity of pepsin hydrolysate of zein against microorganisms

129

(zone diameters of inhibition: mm)

< - D
Test microorganism

Enzyme source

BS SA ST EC LM
Asp. saitoi protease + 47 ++ +++ + +
Asp. sojae protease 4+ + + _ _
Asp. oryzae protease + + + — _
Pepsin (Porcine pancreas) +++ +++ +++ + + ++
Papain (Papaya Latex) + + + + +
Bromelain (pineapple stem) + * — — —

UBS=Bacillus subtilis ATCC 6633, SA=Staphylococcus aureus ATCC 25923, ST=Salmonella Typhimurium KCTC 1925,

EC=Escherichia coli

+ 4+ +: very strong activity (>15 mm).

ATCC 9637, LM=Listeria monocytogenes ATCC 19115.

! negative activity, ' very weak activity (3~10 mm), +: weak activity (10~12 mm), + +: strong activity (12~14 mm),

Table 2. Antimicrobial activity of hydrolysate of zein reacted with pepsin at various pH (zone diameter of inhibition: mm)

. . . pH
Test microorganism

2 3 4 5 6
Staphylococcus aureus ATCC 6633 20 18 18 17 16

Table 3. Antimicrobial activity of hydro]jsate of zein reacted with pepsin according to reaction time

(zone diameter of inhibition: mm)

Incubation (hr)

Test microorganism 3

9 12 24

Staphylococcus aureus ATCC 6633 18

21 20 21 21

Table 4. Heat stability of the antimicrobial peptide of zein hydrolysate

(diameter of inhibition zone: mm)

Heating treatment

Strain
Control 80°C 10 min 100°C 10 min 121°C 15 min
Staphylococcus aureus ATCC 6633 20 20 21 20
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Table 5. Antibacterial activity of zein hydrolysate by ultra-
filterationon on Staphyllococus aureus

Zone diameter of

Hydrolyzed fraction inhibition (mm)

Supernatant of zein hydrolysate 21
Above M.W. 30,000 of zein hydrolyste 13
M.W. 10,000~30,000 of zein hydrolysate 21
M.W. 3,000~10,000 of zein hydrolysate 11
Below M.W. 3,000 of zein hydrolysate 10
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‘Table 6. Minimal inhibitory concentration of zein hydroly-
sates on microorganisms
Concentration of
hydrolysate

. )
Microorganism

(mg/mL) BS SA ST EC LM
15 — — — _ _
2.0 — — + - —
25 + + + + +
3.0 + + + + +

The MIC represents the lowest concentration of antibacterial
hydrolysate that showed no growth at 37°C after 24 h incu-
bation.

PRefer to the legend of Table 1.
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Fig. 1. High performance liquid chromatogram of fragments
obtained from the pepsin hydrolysates of zein (M.W. 10,000

~30,000).
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Fig. 2. Antibacterial activity of zein hydrolysates fragments
purified by RP-HPLC on Staphylococcus aureus.
I: tR 6.4 min fraction of HPLC, II: tR 9.2 min fraction of HPLC.
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Fig. 3. The growth inhibition of zein hydrolysate reacted
with pepsin on Bacillus subtilis.

The control was cultured no addition of zein hydrolysate on
Mullur-Hinton broth medium at 35°C.

Staphylococcus aureus

1.8 +
16
14
12

08 r
0.6
0.4
0.2

—e— Control
—=— 3 mg/mL

Absorbance at 620 nm

—&— 7 mg/mL

[ 12 18 24 48

Time (hour)

Fig. 4. The growth inhibition of zein hydrolysate reacted
with pepsin on Staphylococcus aureus.

The control was cultured no addition of zein hydrolysate on
Mullur-Hinton broth medium at 35°C.
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