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Once the purified, methylated sample is prepared, several reliable methods for deter-
mining the IAA content can be employed, including NP-GC, gas chromatography-mass
spectrometry (GC-MS), UV spectrophotometry, infrared spectrophotometry, and nuclear
magnetic resonance. Whichever method is used, an additional aliquot is assayed by
scintillation counting to account for workup losses.

High-Contaminant Presence

The fresh sample of apple tree tissue is harvested for immediate immersion in LN,
and processed as given in figure 9 through step 5. Hereafter, additional purification
steps are added that are necessary for satisfactory separation of IAA from interfering
substances in apple tissue. The sample is solubilized in EtOAc and mixed with PVP
for 1 hour. PVP is filtered from the sample, rinsed with EtOAc, and both the filtrate
and rinse discarded. IAA is removed from PVP with methanol and the extract is
further purified through a combination of TLC and HPLC steps to obtain a suffi-
ciently pure final extract for assay by several available methods previously mentioned.

CONCLUSION

The general IAA processing systems presented (figs. 9, 10) are easily used and will
allow later measurement of free IAA with confidence. Our investigations support
the findings of others (Link, Eggers, and Moulton 1941; Galston and Hillman 1961;
Hinman and Lang 1965; Nakajima and Yamazaki 1979; Ricard and Job 1974) that
presence of O, during sample workup can lead to IAA destruction. Using vacuum
drying at about 107 torr O, of frozen material precludes IAA destruction as peroxi-
dases and oxidases are unable to function. While useful, adding chemicals to discourage
oxidation is not sufficiently effective to prevent oxidation of IAA. A crucial feature
of our procedure involves maintenance of the frozen condition during lyophilization,
a factor made evident by Link, Eggers, and Moulton (1941) who showed that when
frozen material thaws IAA oxidation can occur. Archbold and Dennis (1984) have
shown IAA degradation during lyophilization. Their system used bottom heat to
increase the vapor-pressure gradient (Archbold, personal communication); this type of
IAA degradation, induced by thawing, was reported previously by Link, Eggers, and
Moulton (1941). Thus, warming of frozen plant material provides a favorable environ-
ment for IAA destruction. Maintaining the drying flask at —5°C decreases the vapor-
pressure gradient and lengthens drying time.

Employment of an internal standard is an absolute requirement in any quantifying
of IAA. Because the desired effects of internal standardization do not take place
instantaneously, it is essential that 7z sizu IAA and exogenous marker IA A be protected
from oxidative catabolism by excluding oxygen or the creation of an anhydrous non-
reactive environment until the exogenous marker becomes homogeneously mixed with
the pool of endogenous IAA to be determined.

Since hydrolytic enzymatic activity requires the presence of water, extractive quan-
tification of free IAA under anhydrous conditions will also prevent release of IAA
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from conjugated forms during workup. Conjugated IAA is reported to constitute a
major portion of total IAA (Bandurski and Schulze 1977) and its uncontrolled hydrol-
ysis could significantly confound the determination of free IAA.
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