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CYTOPHOTOMETRIC ANALYSIS OF ASCORBIC ACID (AA), RIBONUCLEIC ACIDS AND
SULFHYDRAL PROQTEINS DURING EMBRYO GENESIS IN COIX LACRYMA JOBI L.
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Botany Depariment, Gujarat University, Ahmedabad 380009

ABSTRACT
Histochemical studies reveal that all the organogenetic centres of the proembryo are
uniformly stained. At first indenration, a difference in localisation pauern arises. The globular
embryo is physiologically the most active stage in development. Positive correlation is shown

to exist by the regressions.

FRESI-I fertilised carpels of Coix were fied in the
fluids of Maheshwaril, Carnoy=, and neutral
formalin. The sections were stained with pyronin-=
G for RNA and DDD test of diazo redd for —SH.
Alcoholic silver nitrate at 0-3° C'and pH 2-2-5 was
used as a fixative for the localisationt of ascorbio
acid due to its quick penetration and the specifi-
cityd of the reaction. Control slides were prepared
for all the metabolites. The absorbance of the
exposed chromophare was measured by a simple
cytophotometerS devised in our laboratory. The
assembly fcllows Beer’s law of linear relationship
between the absorbance and section thickness.
The green filter (500-570um) served for red
chromophore of RNA and —SH while the measure-
ment of black silver grains was performed under

the concentration per unit area of the cell. Corre-
lations between AA and RNA, AA and -SH and
RNA and ~-SH were established by the regression
method, E. values were used 10 calculate the
regression equations and to trace their trend lines.

The zygote is a strongly polarised cell, Its
proximal pole shows vacuolated cytoplasm contain-
ing less amount of AA, RNA and -SH proteins
while the distal pole shows a strong staining reac-
tion. As the development proceeds, the stain
mtensity (e. values) for AA, RNA and -SH in the
derivatives of ca rises and reaches its peak when
the embryo is globular. Another small peak is
visible when the second indentation takes place.
At maturity the stain intensity considerably declines.
The amount of these metabolitgs (Table I

TABLE I

The quantitative data of ascorbic acid, RNA and -SH proteins during embryvogenesis

———
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Extinction value (e. value) Content per unit area of the tissue
Stage of embryogenesis —_—— Cell area - —
Ascorbic RNA -SH (in u®) Ascorbic RNA -SH
acid Protein acid Protein
Zygote 013 006 004  5396-6 701-6 323-8 215-9
Pro-embryo—
(a) 2-celled 0-21 0-13 0-08 2,860-0 600:6 114-4% 2888
(b) 4-celled 0-22 0-22 0-17* 2,376-3 5§22-8 522-8 403-98*
(¢) 16-celled 0-33 0-23 0-19 1,577-9 520-4 3519 300-7
Globular embryo 0-63 0-47 0-28 1,731 1,107-2 815 5 3267
Indented embryo— .
() First indentation 044 024 D-1 1,251 1 564-5 310-3 1295
(5) Sccond indentation 0-37 03 0-27 1.464-3 6692 4680 J67 7
Mature embryo 0-32 0 05 0:-13 1,633'5 492-0 007 188:0

——— e ol

* Values derived from the regression equation.

white light. E. values were mulliplicd by cell area
to obtain the (otal content of the metabolile per
cell, L. values are divided by cell arca to obtain
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(expressed in teims of content per unit area) shows
simifar changes obwerved for the stain  intensity
except one full at the lé-celied pro-embryo.  Thiy
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Tasre ]I
Tfre reeression values of ascorbic aqcid, RNA and -SH proteins in different combinations
T chrcssmn values of ascorbic Regression value of ascorbic  Regression value of RNA (X)
acid (X) versies RNA (Y) acid (X) versus —SH protein (Y) versus -SH protem (Y)
Stage X =071Y +0-1838 X=1-4Y +0-12 X =002+125Y
Y =0-8X — (-0042 Y =051 X — 005976 Y =0 07—:—0 47 X
X Xt Y ¥ X X1 Y Y X Xl Y Yl
Zygote , 013 0-22 006 0-06 0:13 0-176 004 006 0-06 0-07 0-04 0-0982
Pro-embryo—
(a) 2-celled . 021 .. .. 0-126 0-21 0-332 008 004 0-13 0-04 0-08 ..
(b) 4-celled .. 0-22 0-34 0-22 0-13 0-22 .. 0-17 0052 0-22 . 0-17 0-1734
(¢) 16-celled . 033 0:35 0-23 0-22 0-33 038 0-19 0-°108 0-23 0:2575 0-19 0O 1838
Globular embryo .. 0:63 0-51 0-47 0-46 063 0-51 0-28 026 046 0-37 0-28 0-2905
Indented embryo—
(a) First inden-
tation .. C44 0-36 0-24 0-3) 0-44 0026 01 0-164 0-24 0-145 01 0-1833
(b) Second inden-
tation . 0-37 0-39 0-3 025 0-37 0-498 0-27 0-128 0-3 0-3575 0-27 0-211
Mature embryo . 0-32 0-22 0-05 0-21 0-32 0-302 0-13 0-103 0-05 0-1825 0-13 0-0932

is related to the small size of the embryvonal cells
at this stage. The globular embryo has the highest
rate of synthesis of AA, RNA and -SH proteing
(Fig. 1), Its physiological state 1s most active.
The tiered arrangement of four, eight and sixteen
cells does not show any difference in the staining
reaction. The organogenetic centres of the pro-
embryo are all physiologically equally active.
Schultz and Jensen7 could not detect any apparent
differences until the formation of a heart-shaped
embryo in Capsella. The first difference in the
localisation pattern in Coix is observed during the
first notch in the e¢longated embryo. At this stage
the germinat face which is the f{uture plumulie-
radical axis reveals a higher staining reaction than
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Fi6. 1. Relative changes in the content of AA

RNA and sulfhydral protvins per umit area of the
tissue during embryogenesis,

AA (r-axis) and RNA  (y-axis},
line shows @ positive correlation,

the abgerminal face which forms the scute!lum.
At maturity the staining intensity decreases indi-
cating the slowing down of the synthetic processes.

In the regression of thesé metabolites (Table 1I),
the points representing the¢ €. values of AA, RNA
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Fig. 2. The regression trend line derived for
The slope of the
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and -SH proteins at the zygote (A; — Aj), globular
(C, — Cy) and indented stage (Dy — Dy) lie (Fig. 2)
close to the central trend line while those at the pro-
embryo (B; — B;) and mature (E; — Ejz) embryos
are far from it. Thus a positive correlation
amongst the above three metabolites is very sharp
at the zygote, globular and indented stages (Fig. I)
while in the rest of the stages, it is comparatively

weak.
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