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Antimicrobial Activity of Pectin hydrolysate and
its Preservative Effect
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ABSTRACT -- Pectin hydrolysate prepared from citrus pectin by enzymatic hydrolysis has an-
timicrobial activity. The antimicrobial activity was increased by its hydrolyzing rate and it was ra-
pidly increased after 70% hydrolysis of the pectin. The antibacterial activity of pectin hydrolysate
against Escherichia coli ATCC 11229 was the strongest at pH 4.9~5.5, but it diminished slightly
at neutral pH values. The antibacterial activity of pectin hydrolysate was stronger than those of
against molds and yeasts. The growth of bacteria submitted to this test except lactics was com-
pletely inhibited for 48 hrs at 35°C by adding 2.0~3.0% pectin hydrolysate. While the growth of
Lactococcus lactis ATCC 19435 and Lactobacillus bulgaricus and Penicillium funiculosum ATCC
11797 were reached about 60~70% compared with those of the controls in the same condition.
But there was no significant effect on the growth of the yeasts. The antibacterial effect of pectin
hydrolysate was significantly stimulated by addition of glycine, ethanol, sodium ascorbate, sodium
chloride and sodium acetate. The shelf life of Kimchi containing 1.0% pectin hydrolysate was pro-
longed above 15 days at 4°C than that of its control. In case of whitish bean jam viable cell counts
were inhibited about 2 log cycles by 10 days at 25°C. According to these results, author can sin-
cerely suggest that pectin hydrolysate will be used as a natural food preservative for inhibition of
common bacterial growth without inhibition of lactics and yeasts.
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Table 1. List of microorganisms used on the antimicro-
bial activity of pectin hydorylsate

Staphylococcus aureus ATCC 6538
Gram  Bacillus subtilis ATCC 6633
positive Lactococcus lactis ATCC 19435

Lactobacillus bulgaricus.

Bacteria
Escherichia coli ATCC 11229

Gram Pseudomonas aeruginosa ATCC 27853
negative Salmonella enteritidis ATCC 13076
Acetobacter aceti

Saccharomyces formosensis
Saccharomyces cerevisiae

Penicillium funiculosum ATCC 11797
Aspergillus oryzae

Yeasts

Molds
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Fig. 1. Comparison of antibacterial activity of pectin hy-
drolysate against Escherichia coli ATCC 11229 by
the rate of pectin hydrolysis in nutrient broth con-
taining 2% of the prepared pectin hydrolysate.
Antibacterial activity was measured after incuba-
tion at 35°C for 24 hrs.

*Hydrolysis rate (%)=V,-V/V,-V, X100

V,, falling time of natural pectin solution

V,, falling time of distilled water

V,, falling time of the pectin hydrolysate solution ac-
cording to the given reaction time.
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Fig. 2. Comparison of the antibacterial activities of pectin,
pectin hydrolysate and galacturonic acid against
Escherichia coli ATCC 11229 in nutrient broth
contained 2% of each substance.
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Table 2. Effect of the pH on the antibacterial activity of
pectin hydrolysate against Escherichia coli ATCC
11229 in nutrient broth at 35°C

Incubation time (hr)

pH 12 24

0%" 2% 0% 2%
4.5 0.12° 0.01 0.80 0.10
4.7 0.30 0.01 0.83 0.08
4.8 0.30 0.02 0.83 0.08
4.9 0.42 0.01 0.88 0.02
5.0 0.54 0.01 0.85 0.02
5.1 0.60 0.01 0.88 0.02
5.3 0.75 0.00 0.90 0.01
5.5 0.78 0.00 0.90 0.02
5.6 0.78 0.00 0.90 0.05
5.7 0.80 0.00 0.90 0.08
5.9 0.85 0.01 1.00 0.12
6.0 0.85 0.01 1.20 0.20
7.0 0.86 0.02 1.20 0.21

" Concentration of pectin hydrolysate.
?0.D. at 540 nm.
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Fig. 3. Antibacterial activity of pectin hydrolysate against
Staphylococcus aureus ATCC 6538, Bacillus sub-
tilis ATCC 6633, Lactococcus lactis ATCC 19435
and Lactobacillus bulgaricus in nutrient broth at
35°C by the concentration of the added pectin hy-
drolysate.
Q-0: 0%, A-A: 1.0%, B-H: 3.0%, N-/\: 2.0%,
O-0: 0.5%.
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Fig. 4. Antibacterial activity of pectin hydrolysate against
Escherichia coli ATCC 11229, Acetobacter acefi, Pse-
domonas aeruginosa ATU 27853 and Salmonell en-
teritidis ATCC 13076 in nutrient broth at 35°C by
the concentration of the added pectin hydrolysate.
®-@®: 0.%, O-O: 0.5%, &-A: 1.0%, N-/\: 2.0%,
H-l: 3.0%.
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Fig. 5. Antifungal activity of pectin hydrolysate against
Saccharomyes formosensis, Saccharomyces cerevisiae,
Penicillium funiculosum ATCC 11797 and Asper-
gillus oryzae in YM broth at 35°C by the concent-
ration of the added pectin hydrolysate.

0-@®: 0.%, O-O: 05%, a-a: 1.0%, A-A: 2.0%,

W-B: 3.0%.
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Fig. 6. Changes of viable cell counts (@-@), lactic acid
bacteria (O-O) and pH (X-X) during fermenta-
tion of Kimchi containing different concentration

of pectin hydrolysate at 4°C.
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Table 3. Influence of various additives on the antibacterial activity of pectin hydrolysate against Escherichia coli ATCC

11229 at 35°C

Nutrient broth

Pectin hydrolysate 0%

Pectin hydrolysate 0.5%

Additives 24 hrs" 48 hrs 72 hrs 24 hrs 48 hrs 72 hrs
None 0.857 1.11 0.53 0.69 0.90
Glvein 0.1% 0.79 1.00 - 0.24 0.47 0.88
yeme 1.0% 0.35 0.80 - 0.00 0.00 0.00
Ethancl 1.0% 0.36 0.92 B 0.00 0.03 0.22
2.0% 0.18 0.89 0.00 0.00 0.08
. 0.05% 0.33 1.00 - 0.00 0.51 1.09
f:c‘:)‘r‘;”;‘w 0.2% 0.26 0.89 - 0.00 0.37 0.61
0.5% 0.00 0.50 0.94 0.00 0.00 0.18
. 1.0% 0.44 0.89 - 0.10 0.61 0.98
Sod
c;’lol:;gl 2.0% 0.35 0.78 - 0.00 0.55 0.78
3.0% 0.24 0.54 0.80 0.00 0.00 0.12
. 0.01% 0.18 0.88 - 0.00 0.30 0.99
2;‘1“1:1 0.05% 0.08 0.89 - 0.00 0.00 0.26
a 0.2% 0.00 0.07 052 0.00 0.00 0.00

Y Incubation time
20.D. at 540 nm
— Not tested
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Table 4. Changes of viable cell counts in whitish bean
jam containing pectin hydrolysate at 25°C

Viable cell counts/g

Day 0%" 1% 2%
0 1.1x 10" 1.8x10' 1.5x10'
2 1.1x 10* - -
4 8.2x10° 5.0% 10" -
6 9.0x 10° 4.1x10° 3.0x10°
8 1.6x10° 9.2%10° 1.4x10°
10 3.2x 10 2.8%10° 5.7%x10°
YConcentraion of pectin hydrolysate
— Not tested
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