3:49

Contents of Heme and Nonheme Iron in Pig Muscle and Effects of Heating and Chemical Treatment on
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SUMMARY

In fresh pig longissimus deorsi (LD ),contents of total iron, heme iren and nenheme iron were 11.5% ug / g, 8.34
ug / g and 3.25 ug/ g, respectively. After cooking meat at §5C for 30, 60 and 120 min, the contents of nonheme
iron inereased by 7.69%, 22.46% and 52.62%), respectively. Treatment of pig LD samples with sodium nitrite and
sodium chloride had no significant effect on the level of nonheme iron (P> 0.05). Oxidative cleavage of the
porphyrin ring followed by release of the iren is probably the mechanism for the observed increase in nonheme
iron during the heat treatment.

INTRODUCTION

Investigations on the absorption of dietary iron indicated the heme iron and nonheme iron were absorbed by
different mechanisms. Bothwell et al (1979) sugpested that heme iron was absorbed as the intact iron porphyrin
complex and the iron was released inside the intestinal mucosal cell, and for the most part, absorption of heme
iron was not affected by the composition of the diet and it was highly available. In comparison with the heme iron,
the abserption of nonheme iron was greatly influenced by a variety of enhancing and inhibiting substances existed
in foodstuffs (Hussain et al 1965) and often the availability of nenheme iron was poor. Therefere,information on
the heme and nonheme iron contents of foods and influence of processing upon heme and nonheme iron levels in
these food is nessary for making estimates of the total available iren in the diet.

Recently, schriker et—al (1882) gave the details about differentiating quantitatively between heme and
nanheme iran in meat. Schricker et al (1883) showed that treatment of ground beef samples with heat,
ascqorbic acid ar HzDzmchdsed the level af nanheme iran. With regard to the effects of addition of
sadium=-nitrite—and—=sadium chlaride an the changes af nanheme iron cantent during meat heating, there are
few infarmations, these twao kinds of chemicals often be used as additives in meat praducts processing

The abjectives af this study is mainly to determine the heme and nanheme iran in pig LD and evaluate
the influence of heating and chiemical treatment an these cantents
MATERIALS and METHODS

Preparation of samples

1 Okg of fresh pig LD was purchased fram lacal market, then ground and mixed and meat samples ware
taken fram the LD mixture

5.0g of meat samples were weighted accurately inta 60ml centrifuge tubes.The eptire pracedure of the
heatmg and chemical treatment and nonheme iran determination was conducted in the same centrifuge tube
Through experiment 1 to 3, samples in each treatment were triplicate

Experiment 1

The effect aof heating an nanheme iran cantent of pig LD was determined. Samples with adding &ml
deionized water were heated in water bath at 85T far 30,60 and 120 min, respectively. Aften cooking, the
Water was evaparated fully. Subseguently, the effect af exposure to heat far various time periods an nanheme
Tan levels in meat was evaluated

Experiment 2

['he effect of addition ot sadium nitrite during heating an the nanheme iran cantent of L was deter-

Mined, adding of sadium nitrite with bml deionized water ta gach meat samples thereby the cancentration af
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S0ppm,100ppm and 200ppm of soedium nitrite were acheived respectively. All samples were heated in water hath at
85T for 60—min.

Experiment 3

The influence of sodium chloride treatment on the level of nonheme iron in meat was measured. Appropriate
amount of sodium chloride and 5m! deionized water were added to each sample to reach following concentrations
:0.5%, 1.0% and 2.0%.After adding of sodium chloride, all samples were placed in water bath and cooked at §5C
for 60 min.

The method provided by Schricker et al (1982) was used to determine nenheme iron concentration DU-7
Spectrophotometer, Beckman). The contents of total iron in meat were determined on wet ashed samples using
atomic absorption spectrophotometry (HITACHI.Polarized Zeeman Atomic Absorption Spectrophotometer,
medel 2-8000, Hitachi, Ltd.). The heme iren can be calculated as difference between total iron and nonheme iron.
The results of all various kinds of iron were expressed as ug per g of raw meat. The date were evaluated statistically
by T test.

RESULTS and DISSCUSSIONS

The content of total iren in fresh pig LD is 11.5% ug/ g, in which ,heme and nonheme iron aeccount for
71.96% and 28.04%, respectively. Study of Schricker et al (1982) showed that contents of total, nonheme and
heme iron in muscles from different species were siguificantly different (P < 0.01), and within a species, some dif*
ferences between muscles were also different. The reason for different iron concentrations between different mus-
cles of the same animal were not clear. A possible explantion has been given by Hunt and Hedrick (1977). They
sugpested these difference may relate te inherent differences in residual blood between white and red muscles in
nermal pestmertem muscles.

Compared with unheated control, heating of samples at 85U increased the level of nonheme iron in meat (see
table 1)and with the heating time of meat continuing,the content of nmonheme ironm in meat increased
linearly.Schricker et al{(1982) working with ground beef found that heat treatment in a beiling water bath increased
nenheme iron concentration and a linear relationship between the nonheme iron level in meat and the time of ex-
posure to the heat treatment was observed by Schricker et al(1983).Schricker et al(1982)suppested that these in-
creases in nonheme iron may be due to the release of iron from the heme iron complex by oxidative cleavage of
perphyrin ring .Cenvension of heme to nenhene iron caused by heat or other processing could reduce the
availabilityof meat iron.

In experiment 2,increase of nonheme iron in the meat during heating after adding of sodium uitrite is less
compared with unadded control,see table 2.1t appears that adding of sodium nitrite can protest against the release
of iren from heme complex induced by heating,but the effect was not significant (P> 0.05).This result is similar t0
that ebserved by Schricker et al (1983).Reaction of heme with nitrite does not alter its behavior in the nonheme
iron assay (Schricker et al 1983).

Adding of sodium chloride during meat samples heat treatment nearly has no effect on the heat—induced

change of nonheme iron concentration (table 3).In comparation with unadded contrel,the difference is not signifi- |

cant (P> 0.05).This result indicated that during the meat heating,the sedium chloride is not responsible for iron re

lease fron heme complex.The convension of heme to nonheme iron is uneffected by sedium chloride.
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Table 1—effect of heat treatment at 85T on the contents of heme and nonheme iron in pig LD.
|

|
nonheme iron heme iron ‘
Heat treatment
ug / graw wt ug/ praw wt
‘ raw 3.25+ 0.44a 8.34+ 0.44
heated 30 min 3.50+ 0.24a 8.09+ 0.24
‘ heated 60 min 3.98+ 0.24b 7.6110.24
heated 120 min 496+ 0.22¢ 6.63+0.22

Values represent means + S§.D
Values followed by different letters are singificantly different (P<0.05)
Table 2—Effect of adding of sedium nitrite during samples heating on the content ef nenheme

iron in meat (samples were heated at §5T for 60 min).

concentrations of nonheme iron heme iren
sodium nitrite ug / graw wt ug/ praw wt
g ﬁ»[‘]- ;pn.l e TN 77398 *VU‘Z“Vi o i 771(;] *‘ 0.24 =3
Tsippm | 382006 . | 7774016 |
100 ppm  366£021 | 793t0.21
[ awteem [ 34st048 | giroas |

values represent means* 8.D

Table 3—Effect of addition of sodium chloride during heat treatment of samples on nenheme

iron level in meat (samples were heated at 85T for 60 min ).

r Conecentration of nenheme iren heme iron
sodium chleride ug / graw wt ue/ graw wt
T TR T TR PN PR S S D TR
] 0.5% | i 39é+ﬂ3g) b By 7;(-)-1%' (]V.3>6 T
0% | 3.82:0.24 777+ 0.24
20% | 404r046 | 752t046 |

Values represent means + 8.D

CONCLUSIONS

Heat treatment of meat can increase the level of nonheme iron in meat ,and at same temperature,this action
had linear relationship with heating time.The heat—induced inerease of nenheme iron is possibly due to the
Oxidative cleavage of the porphyrin ring thereby allowing release of iren from heme complex.In addition ,adding
of soduim nitrite and sedium chloride during meat heating has ne remarkable influence on the content of nenheme
irOH.For estimating the potential bicavailability of meat iron further detailted information about the contents of
total heme and nonheme iren in different species musecles and different museles fron same animal and effect of all
Variety of cooking methods or other processing on conversion of heme te nonheme iron is needed.
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