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Abstract

Phytic acid was purified from rice bran and applied to meats. Then, its antimicrobial and antioxidant activities were
examined to investigate its availability as a food preservative. When Salmonella Typhimurium KCCM 11806 was
cultivated in tryptic soy broth added with phytic acid, the growth of S. Typhimurium was completely inhibited at
the concentration of 1% (w/v) phytic acid. Similarly, the growth of Escherichia coli O157:H7 was reduced by 3.0
log scale when 1% (w/v) phytic acid was added to the growth medium. When Salmonella Typhimurium was inoc-
ulated onto fresh chicken, fork, and beef supplemented with phytic acid followed by incubation at 37°C for 24 hr,
the antimicrobial activity of phytic acid was dependent on the concentration of phytic acid, and the growth of Sal-
monella Typhimurium was reduced by 3 log scale at 1% (w/v) phytic acid. When phytic acid was applied to the
fresh chicken, fork, and beef, the growth of E. coli O157:H7 was reduced by 2.0 log scale at the concentration of
0.5% (w/v) phytic acid. Phytic acid also inhibited the growth of E. coli O157:H7 inoculated on cooked meats in a
concentration-dependent manner. When fresh meats supplemented with phytic acid were stored at 4°C for 3 days,
TBARS (thiobarbituric acid-reactive substances) values of fresh meats increased as the storage time increased, and
decreased significantly at the concentration of 5 mM phytic acid, indicating that phytic acid has antioxidant activity.
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71 (Peter, 1975), A2F 2 A|3F obulFo} wkg-alo]
A YolEZAINS A3 = JE}(Flddler et al., 1972;

Massey et al., 1978). L&} o}&ibdo] 7t = thefst

71e& AT 5 e 4ol A dot F50] A
Foll ophatge] AH-E 5182 St IRFE AletL
e Ao, o]F WA AA=L e st =Y
Skar glek. @A) ol AxT W Hrhshs opditd e
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Administration, 2009).
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Fig. 1. Antibacterial effect of phytic acid at the final concentrations of 0.1, 0.5, and 1% (w/v) against Salmonella Typhimurium
KCCM 11806 in Tryptic soy broth. O, Control; ll, 0.1% phytic acid; A , 0.5% phytic acid; @, 1.0% phytic acid
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Fig. 2. Antibacterial effect of phytic acid at the final concentra-
tions of 0.05, 0.1, and 0.5% (w/v) on Escherichia coli O157:H7.
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Fig. 3. Antibacterial effect of phytic acid at the final concentra-
tions of 0.1, 0.5, and 1.0% (w/v) against Salmonella Typhimurium
in chicken breast (A), pork (B), and beef (C).
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Table 1. Changes in TBARS value in raw and cooked beef homogenates stored for 3 days at 4°C (unit: pmole malondialdehyde/kg).

Storage time (hr)

Phytic acid Raw beef Cooked beef
(mM)
0 24 72 0 24 72
0 NDV 26.2+1.3? 63.1£2.4° 10.9+0.9* 23.4+1.6* 62.4+3.1°
0.1 ND 25.440.9° 68.4+1.8%® 8.22+1.0° 13.9+1.3° 69.2+2 .4°
1.0 ND 24.2+1.2° 74.9£2.1° 9.51+£1.2%® 13.1+1.2° 47.60.8°
5.0 ND 12.5¢1.0° 29.0£1.3¢ 6.05+0.7¢ 5.5+0.5¢ 11.4+0.9¢

DND: not detected

? Values with different superscripts within a column differ significantly (p < 0.05).

Table 2. Changes in TBARS value in raw and cooked pork homogenates stored for 3 days

at 4°C (unit: pmole malondialdehyde/kg).

Storage time (hr)

Phytic acid

(mM) Raw pork Cooked pork
0 24 72 0 24 72
0 1.85+0.7*" 2.4740.5° 5.04+0.2° 6.20£0.2° 23.541.3* 53.2+1.4°
0.1 1.85£0.7° 2.38+0.4° 4.33+0.5% 4.68+0.4° 24.842.1* 53.9+1.1°
1.0 1.85£0.7° 2.3610.4° 4.78+0.4% 4.15+0.3 14.1+1.6° 43.7+1.8°
5.0 1.85+0.7% 2.11+0.7° 4.1940.3° 2.5140.3° 6.55+0.8° 22.140.8°
! Values with different superscripts within a column differ significantly (p < 0.05).
HAL71A 0.5% A=A F7E Al 7P AR dHEadE To R dHA e, AL H o]23 Agtste] H
R S ThFig. 4) olel ola] EvlEe Ashse FHHoR oAl
Li et al.(2006)2 pH 4.5-7.08] 2Hd ZZAANXAM E. coli 3} tH(Graf & Empson, 1987) ke g2 ZyolE 3}
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E yEAake] dakslee 245 42327 Aol 0.1, 1967).

=]

5mMe] JRIAES F7Fste] g StAll - 4°Cel| A 3%7&
st o AS9 TBARS(thiobarbituric acid-reactive
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