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SPECTROPHOTOMETRIC DETERMINATION OF IRON IN
NITRIC-PERCHLORIC ACID DIGEST OF PLANT
MATERIAL WITH 1,10-PHENANTHROLINE

Genji HosHikAwA

When 2 ml of 0.12% L-ascorbic acid solution was used as reducing agent in place of hy-
droquinone solution in AOAC method for determination of iron in plants, the color of iron
(I) » phenanthroline complex was fully developed within 1 minute. Even in the case of ad-
dition of citrate solution to prevent turbidity of aluminum phosphate, there was no delay in
the maximum color development.

In the presence of perchloric acid, the duration of the full color intensity shortened extreme-
ly, as a result of the formation of iron (II) . phenanthroline - perchlorate, This phenomenone
was prevented by addition of 4 ml of acetic acid (above 99%).

By above method, iron was determind successfully in the nitric-perchloric acid digest of
plant material, which contained 3 ml of perchloric acid per 250 ml.
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Fig. 1. Effect of citrate on the formation of iron (II) - phenanthroline complex
(reducing agent: r-ascorbic acid)
Iron taken : 0.lmg.
To 50-ml volumetric flask was added 6.5ml
of 250g/L sodium citrate solution.
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Fig. 2. Effect of citrate on the formation of iron(II) . phenanthroline complex
(reducing agent: hydroquinone)
Iron taken: 0.1mg.
To 50-ml volumetric flask was added 6.5ml
of 250g/L sodium citrate solution.
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Fig. 3. Effect of citrate on the formation of iron(II) . phenanthroline complex
(reducing agent: L-ascorbic acid or hydroquinone)
Iron taken: 0.1mg.
To 50-ml volumetric flask was added 2ml
of 1% sodium citrate solution.
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Fig. 4. Effect of perchlorate on the stability of coloration
HCIO, concentration of sample solutions:
= 0.06N, —— 0.12N, — — 0.18N,
"""""""" 0.24N
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Effect of acetic acid on the formation of iron(II) - phenanthroline.

perchlorate
HCIO, concentration of sample solutions:
- 0.06N, —*— 0.12N, — — 0.18N, - 0.24N
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Table 1. Determination of iron in tomato leaves
(ng Fe/g dried material)
Digestion Acetic acid Fe determined
added Fe added after standing
method
ml/50ml 1 min 1 hr 5 hr
HNO; 0 142 — 142
+HCIO, 0 166 308 — 306
0 142 134 —
0 166 308 300 —
HNO; 332 477 463 —
+HCIlO, 0 145 —_ 142
4 166 310 — 310
332 474 — 475
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