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A new method for selective determination of heme and nonheme iron has been
developped. Heme iron in animal foods was extracted with 80% acetone (acidified with

hydrochloric acid below pH1.0).

Nonheme iron in animal foods was extracted with 1%

hydrochloric acid at 80°C. After adjusting acetone concentration of extracts to 40%, solutions
were passed through Sep-Pak C18 cartridge column. Heme was adsorbed on the column,
while nonheme iron was passed through the column. Heme was eluated out from the column
with acidified 80% acetone. Eluates containing heme iron or filtrates containing nonheme
iron were evaporated, then wet digested with nitric acid and perchloric acid. Residues after
wet digestion were solubilized in 1% hydrochloric acid and iron in solutions was determined
by AAS. This method showed that the sum of heme and nonheme iron content of various
animal foods was the same to as total iron content determined by the wet digestion-AAS
method. The ratio of heme iron to total in processed animal foods were almost same rate in

the raw material meat.
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Cut sample and mix well with ceramic knife

l

Take 10g of sample in to 100 m/ volumetric
Add 10m/ H3;0O and shake

|
Add 1m/ of 20% HCIl and add Acetone to make
100 m/ !

Leave it at 0°C for 1h.
l

Take 10 m/ of Supernatant and add 10m/ of
H»0, then pass through Sep-Pak C18

!

Wash Sep-Pak C18 with 5m/ of 40% Acetone
(pH<1) and then 5m/ of 1% HC1

l
Extract heme with 5% of 80% Acetone(pH<1)

Fig. 1 Determination method of heme iron
in animal foods
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Cut sample and mix well with ceramic knife
}

Take 10 g of sample in to 100m/-volume
polyethylene bottle

i
Add 40m/ of H;O and shake
!

Add 2% HCI up to 100m/ and leave it at 80°C
for 1h

|

Take 2m/ of supernatant in to 10m/ volumetric
flask and add Acetone up to make 10m/

I

Leave it at 0°C for 1h
|

Add 10m!/ of H,0, then pass through Sep-Pak
C18

!

Wash Sep-Pak C18 with 5m/ 40% Acetone
(pH<1) and then 5m/ 1% HCl

i
Collect these all filtrate
i
Wet digestion

|
AAS analysis

Fig. 2 Determination method of nonheme
iron in animal foods
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Fig. 3 Chromatogram of standard Hemo-
globin solution
TOYOPEARL HW-55 ¢ 2.6 cm X 37 cm
0.4M Boric acid-Phosphoric acid-Acetic
acid buffer : pH 4.5.
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Fig. 4 Iron (molecular weight: not more
than 10000) extraction rate from
Ferritin

* At room temperature
** At 80°C
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Table 1 Results of recovery test

Nonheme iron Heme iron
AAS Standard sol. (FeCl;) Ferritin Hemoglobin
Added® Found® Recovery*® Added* Found* Recovery** Added® Found® Recovery™*
Boof - - - — 4.8 — - 13.5 —
ee
Meat 2.7 2.4 88.9 - — — 3.8 4.1 107.9
5.2 4.9 94.2 — - — 1.8 2.1 111.1
Pork - - — - 182.7 — — 31.4 —
cfiver 129.0 129. 2 99.8 267.1 291.5 109.0 23.4 23.1 98.7
129.7 129. 2 99. 61 267.1 271.5 101.6 44. 2 37.0 83.7
*ug Fe/g
*¥ %
Table 2 Heme iron and nonheme iron in some fresh meat (on wet basis)
Heme Nonheme (a) + (b) (a)/(c) *x 100 .
iron (a) iron (b) (c d Total Fe
(mg/100 g) (mg/100 g) (mg/100 g) (%) (mg/100 g)
Beef 1 0.79 0.38 1.17 67.35 1.00
Beef I 1.24 0. 28 1.52 81.82 1.63
Beef W 2.35 0. 98 3.33 70. 67 3.31
Pork I 0.31 0.16 0.47 65. 32 0.41
Pork I 0. 50 0.40 0.90 55. 65 0.97
Pork I 0.73 0.19 0.92 78.89 1.01
Pork liver 1 2.41 13.96 16. 37 14.72 16. 03
Pork liver I 3.96 17.13 21.09 18.78 21.18
Chicken leg 1 0.63 0.62 1.25 50. 16 1.35
Chicken leg 1 0.33 0.46 0.79 41.96 0.80
Chicken sasami 0.13 0.24 0.37 34.76 0.40
Tuna red meat 0.29 0.14 0.43 66. 06 0.47
Flounder meat 0. 06 ‘ 0.18 0.24 24.90 0.20

* Wet digestion
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Table 3 Heme iron and nonheme iron in some processed food (on wet basis)

Heme

Nonheme

iron (a) iron (b) ® : ®) (a)/(cg x 100 Total Fe

(mg/100 g) (mg/100 g) (mg/100 g) (%) (mg/100 g)
Roast ham 1 0.44 0.33 0.77 57.14 0.79
Roast ham I 0.41 0.48 0.89 46. 07 0.71
Roast ham 1 0. 40 0.48 0.88 45.45 0. 89
Vienna sausage 0.64 0. 66 1.30 49.23 1.20
Bologna sausage 0. 52 0.84 1. 36 38. 24 1.54
Corned beef I 2.41 1. 34 3.75 64.27 4.07
Corned beef 1 1.60 - 1.56 3.15 50. 79 2.97
Beef yamatoni 0. 33 1.25 1.58 20. 89 3.13

* Wet digestion
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