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ABSTRACT - The approval of use of certain food-grade phosphates as food additives in a wide variety of meat
products greatly stimulated research on the applications of phosphates in foods. Phytic acid is a natural plant inositol
hexaphosphate constituting 1-5% of most cereals, nuts, legumes, oil seeds, pollen, and spores. In this study, we inves-
tigated antibacterial activity of sodium phytate (SPT) against Salmonella typhimurium in tryptic soy broth with differ-
ent pHs and in chicken, pork and beef. In tryptic soy broth, SPT at the concentrations of 0.1, 0.5, and 1.0% effectively
inhibited the growth of Salmonella typhymurium in a concentration-dependent manner. At pH 5.5-7.0 similar to meat
pHs, 1% SPT almost completely inhibited the bacterial growth. The inhibitory effect of SPT was stronger at pH 7.0
than pH 5.5. In chicken, pork, and beef, SPT at the concentrations of 0.1, 0.5, and 1% significantly inhibited the
growth of Salmonella typhimurium in a dose-dependant manner (p<0.01). The addition of 1% SPT in the meats sig-
nificantly increased the meat pHs. These results indicate that SPT is very effective for inhibition of bacterial growth
as a muscle food additive for increasing food safety and functions.
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£ IAXE & den, 7 3= ascorbic acidi} butylated
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SPT+ Sigma Chemical Co.(St. Louis, MO, USA)Z %]
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22-Millipore membrane(Millipore Corp., Bedford, MA,
USA)°IY 0.22-um syringe filterS ARE-3te] oJ A7l of
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Salmonella typhimurium(ATCC14028)S Aty 2]
gl Ao a] REoktol 1 stock cultureS 4
3| A st AMgstTh @9 K 2 2ES Y3
tryptic soy broth(TSB, Difco)?} tryptic soy agar(TSA,
Difco)ES AR&-5lA T},

pHt T2 MEfux]ofM Pt 2t
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pHolA HEIAbe] FXol| oEA0 R {4 (p<0.0D)3A
Ao A7AS AAAHAHFig. 1). Salmonella typhimurium
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Fig. 1. Antibacterial effect of phytic acid (PA) at the final concentrations of 0.1, 0.5 and 1% against Salmonella typhimurium in Tryptic

soy broth.
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o 77k FellA & FAEAoH, tEo] ARk 3
TE2I= pH7E 7300 7 EollA B S Al ekt
t}. 0.5% HEALE pH 5.5, 6.0, 6.5 2 7.0904 Salmonella
typhimurium®] 5-2]& Ztz} oF 30, 45, 48, 52% =&

A XN 2 THFig. 1).
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2048 A8l "Har] 7k SPTE oY s=E A
7VE W Salmonella typhimurium JF & dFE 747}
SPT®] sxo g&EH o2 el THFig. 2). AF-E HA
7104 SPT 0.1, 0.5, ¥ 1%% FXoA Salmonella
typhimurium®] F4 0] 4 UA 743 Hp<0.01).
SPT 0.5%% 2F 1.2 log ©$19] 4 E9E BoH, 1%
SPTE 2.2 log @99 FHEAE RYT}Fig. 2).
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Fig. 2. Antibacterial effect of sodium phytate at the final concen-
trations of 0.1, 0.5 and 1% against Salmonella typhimurium in
chicken breast. The bacteria were incubated in raw meat broth for
18 h at 37°C. Data represent mean + SD of three determinations.

S oA SPTE Salmonella typhimurium®| st F24
AE FHEHE EATKp<0.01). SPT 0.5%= °F 1.0 log
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A AE BAoFig 3).
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Fig. 3. Antibacterial effect of sodium phytate at the final concen-
trations of 0.1, 0.5 and 1% against Salmonella typhimurium in
pork. The bacteria were incubated in raw meat broth for 18 h at
37°C. Data represent mean + SD of three determinations.

2710 2] oLt o] gy}

3716419 SPT 3= ©@ary] | x| a7 o A ¢}
7o) AHEE SPTS] Fd) thelel o)&d FFEAE B
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HoW, 1% SPT= 2.2 log @99 FdgAE HHVH(Fig.
4). oAt FFEH= AHEE AE FolA HarldA
7V Zdstdar, A a7A 7 oFskAl UERTHF.

T

A2:2] pHoj| Tt sodium phytate?] F%F
215%2] HE pHE 7H59] d¥dH, =534 8 =4
2 O 4 Ut 5], HA2) 2 A
719] pHE ZH7F 5.69, 5.58, 5.61°190 . SPT 1%¢] 7t
= 259 pHE o 0.5-0.6 THE F7HAIH TH(Table 1).
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Fig. 4. Antibacterial effect of sodium phytate at the final concen-
trations of 0.1, 0.5 and 1% against Salmonella typhimurium in
beef. The bacteria were incubated in raw meat broth for 18 h at
37°C. Data represent mean = SD of three determinations.

Table 1. Levels of pH in meats

Meats
Treatments
Chicken Pork Beef
Control 5.69 £ 0.05 5.58 £0.04 561 £0.02
Sodium phytate ~ 6.26 +0.02" 6.07+0.03" 618003

Data represent mean + S.D.
*significantly different from the control at p<0.01.
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