UTILIZATION OF HALF-EMBRYO TEST TO IDENTIFY IRRADMATED BEANS
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ABSTRACT

Germination tests were carmied out in imadiated and non-irmadiated bean sceds which allow o
observe characteristically variations on the shoots and ropis. The methodology used in this work, is
based uwpon biological changes which occur in two Braxilian beans, Phaseofus vulgaris L. var
carioca and Figra unguicnita (L) Walp, var. macacar, imadiated in a *'Co source, with doses of 0, 0.5,
Lo, 2.5, 5.0 and 1000 kGy. The shoows and rools were observed during 3 days of cultusing period under
specified conditions, The differences observed in these two varietics were analysed immediately after
umadiation and after 6 months of storage period at room temperature. Irradiated half-embryos showed
markedly reduced root grow and almost otally retarded shoot clongation. Differences between imaciated
and nonirradiated hall-cmbrvo could be observed alter imadiation when differents brans and storage time
were vared. The shoots of hall-cmbrvos imadiated with more than 2.5 kGy did not undergo any

elongation. whereas. the shoois of non-irradiated or those bedans imadiated wnder 1.0 kGy ¢longated

significanty within the 3 day 1est period.

INTRODUCTION

Beans are a major source of dictary protein in many areas of
the world, and they are an important source of nutrienes and
energy  for Latin-American  people  [1].  For  insect
disinfestation in beans, irradiation offers an  auractive
alternative to chenicals. Among existing technologies for
food preservation, food imadiadon is recognized as a safe and
an -effective method for a range of specific applications.
Radiation processing of beans for the purpose of insect
disinfestation with dosages up w0 | kGy is a promising
iechnique for reducing storage loss of the nutitious foodsmffs
[2]. These beans are nomally infested by several species of
insects during storage. Although, subseantal quantities of
these beans, produced ammually i Brazil, are affected by the
insect infestaton, and effors w improve the stworage tme

quality for dry beans have included various pretreatment and
treatments, including processing by iradiation. The results of
over 30 years of research on the toxicological, biological and
nueritional qualicy of imacdiated foods have led the World
Health Organizagon w recommend food imadiation as a
techmicque for preserving and improving the safety of food |3].
Since mdiaton was utilized for food disinfestation, methods
were pecessary o idendfy imadiared foods. Considerable
efforts have been directed by researchers in order to develop
metwids for dennficatnon of irradiared foods. A halfembryo
est o idenify irmadiaed seeds or graing, was utlized since
the mid-1980"s with this purpose. We propose 0 check the
germination results immediately after irradiation and afier 6
monih's storage of these imadiated beans and o evaluate e
effect of iomzing radiation in roots and shoots.



MATERIAL AND METHODS

Beans., Phaseolus valgaris 1. var. carioca and Vigna
ungwiculata (1) Walp. var. macacar, bought in a local
miarkel, were utilized.

Irradiation. The beans were imadiated in a2 ™'Co
source, withdosesof 0, 0.5 L0, 2.5 5.0 and 10.0 kGy.

Germination.. The seeds were placed on distilled
waler for 3 br.. the sceds were opened and only one side
which contained the embryo axis was taken, This side was
pul into the Petri dish covered with lilter paper and a litle
bit distilled water, to give humidity, and the petri dish
closed. Ten hall-cmbryos seeds were pul inlo a black box
and cultured at 35 + 1"C. Germination. as well s shoots and
rools growih, were observed.

Sample Measurements. Based on the growth of
hall-embryos, the shoots and roots were observed for 3 days of
culturing  period  under the specified conditions The
germinated seeds were taking cach day and the clongation
of shools and roots were registered in millimeters.
Dilferences found in these two wvariclics were analysed
immediately after imadiation and after 6 months storage
penod al reom temperalure.

Statistical Analyses. Ten griins of cach varicty of
beans were siudied to evalvate the effect of each
irradiation dose.

An estimation ol the relative variation was made by
determining the coellicient of variation (cv)., which is
ratio in percentage of the stancdard deviation from the
eI,

RESULTS AND DISCUSSION

The germination of these two varieties of beans was
studied. to determine the influence of onizing radiation in
roats and shoots elongation after incobaton, It was observed
that the damage by irradiation in shoots and roots has
some special characieristics, Figure | and Ia. show the
rools length (mm) incubated after irradiation and it could
be observed thal in these two varieties the lirst period of
incubation is not 5o much representative than alter 72N,

We can see clearly that with radiation tremtment we have

less of the hall values or less of growih for all doses
utilized.

After 6 months storage period. reduction on
germination of roots in all samples were observed, but the
variely carioca show more sensibility than var, macacar, as
can be seen in figure 2. Roots data aller 72 b (Figure 2a)
show a small difference in controls and irradimed beans
with 0.5 kGy in var, macagar but for var. carioca we find
expressive difference.

Kawamura [4] shows (he germination test with
wheat and concluded that the critical doses that inhibil
rool growth vary from 0.15 1o 0.5 kGy and also thal
storape periods of up 1o 12 months have lide effect on

iradiation-induced reduction of root length. Furthermore,
Fifield [3] shows that germination ol wheat was unaffected
by radiation dosages of 0.1 and 0.25 kGy. However, (1.5
Gy or mare causces a substancial reduction in wheat
germination. In germination tests for rice, the critical
doses that inhibit roots clongation varied Irom (115 (o 0.5
kGy according to Kawamura [6] and also this anthor can
discriminate between irradiated and non-irradiated rice for
12 months or more of storage period after gamma-
irradiation.

Figure 3 shows the first day incubation after
iradiation and the shools length, and at this time ong can
not find greater differcnces in all varicties and dosc
résponse. Afler 72 h. incubation time. showed in fig 3a..
one can Mnd ¢learly differences in shoot clongation in var,
carioca but in var. macagar al doses of 0.5kGyv and 1 kGy
they are not so expressive. After & months storage period
and iradiation expressive difference in both variclies in
oerminalion of shoots alter incubation m 35°C, were
observed. (fig. 4.). Anler 72 h, incubation, Og.4a. shows.
that both varicties had expressive response o irmadiation
and storage period.

A half-embryvo tesi (o identily irmadiated grapelruil
described by Kawamura |7] shows that shoot elongation
and root growth was totally retarded over 1.5 kGy and in
this way they can diseriminale between irradiated and non
irradiated grapefruit.  Hall-embryo test with lemons and
apranges seeds, was proposed by Kawamura [B]  as an
identification method for imadiated citrys.

For imadiation detection. when compared with the
control, after storage period, if the shooting is greater than
5% within 3 davs, the seeds are identified as
“unirradiated”, and if it is less than 50% after 3 days. the
seeds are identified as “irradiated”. There are a number of
other methods available for the identification of a range of
irradiated loods [9]. Germination 1est as a biological
method lor the identification of irradiated foods was also
discussed by Delincée [ 10].
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CONCLUSION

In this work, the possibility was shown 1o test
beans, for 6 months storage. were irradiated or not. using a
half-embrvo test. Whether it was also observed that the
two varieties of irradiated beans stodied do not grow with
the same vigor as the control afier this storage period.
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