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Tingitanine in etiolated plants of Lathyrus tingitanus

J. PRZYBYLSKA

INTRODUCTION

Within the past several years 50 new free amino- and iminoacids
were found in seed plants (Fowden 1958, Fowden 1960, Kaniu-
ga 1959). The spread of these compounds is irregular. Some of them
like e.g. y-aminobutyric acid or P-alanine are observed in the majority
of examined plants; others occur relatively seldom and are regarded as
peculiar for the group or groups in question. These rare and peculiar
amino acids are found sometimes in very distant taxonomic groups,
so that no rules of their appearance based on the conventional
classification can be established. Neither was any interrelation between
the new amino acids and the plant organs found. Some of the compounds
as e.g. canavanine in the legumes accumulate mostly in seeds (Bell
1958, Bell 1960, Tschiersch 1959, Tschiersch 1961). Others,
like y-methyleneglutamic acid and its amide in Armachis hypogea, do
not occur at all in mature seeds and appear during the early develop-
‘mental stages of the plant (Fowden 1954).

A considerable accumulation of certain rarely occuring free amino
acids in plants belonging to definite systematic units iniciated research
after their role in the plant nitrogen metabolism. Detailed investigations
of this kind were carried out by Reuter (1957) on citruline, by
Tschiersch (1959) on canavanine and by Fowden (1954) on
v-methyleneglutamic compounds. All these authors arrive to conclusions
that the amino acids they investigated play an important role in the
nitrogen metabolism of plants; this in its turn reveals the existence of
hitherto unknown and unforeseen metabolic pathways.

Last year a new free amino acid was isolated from seeds of Lathy-
Tus tingitanus (Nowacki, Przybylska 1961); the term ‘“tingita-
nine” was suggested for it, Probably the same compound — also from
seeds of Lathyrus tingitanus — was isolated at the same time by Bell
(1961), who described it as “lathyrine”. The term 'tingitani-ne seems
more appropriate, as within the genus Lathyrus there occur many new
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compounds of an amino acid character (Przybylska, Nowacki
1961), so that the name of the newly isolated substance should rather
derive from the species and not from the genus.

Tingitanine is probably a heterocyclic amino acid (Bell 1961, No-
wacki, Przybylska 1961); an elementary analysis reveals its
formula to be C; Hyp N; Os. After being reduced, tingitanine becomes
converted to a compound revealing the presence of the guanidine group.

A chromatographic analysis of free amino acids in seeds of fifteen
species of the genus Lathyrus revealed the presence of tingitanine also
in Lathyrus aphaca, Lathyrus maritimus and Lathyrus niger (Przy-
bylska, Nowacki 1961). The greatest, however, content of tingi-
tanine — above 2 per cent of dry matter — was found on the basis of
quantitative determinations in seeds of Lathyrus tingitanus (Now ac-
ki, Przybylska 1961).

Primary analyses of green organs of Lathyrus tingitanus revealed
that tingitanine occurs also in stems, leaves, pods and unripe seeds .
The author took an interest in this problem because of the idea that
the amino acid in question may play an outstanding role in the nitro~
gen metabolism of Lathyrus tingitanus. First of all, the changes in the
content of tingitanine in etiolated plants were investigated.

MATERIAL AND METHODS

Seeds of Lathyrus tingitanus (originating from the Plant Breeding
Station at Kosieczyn, 1960) were sterilized with 96 per cent ethanol,
rinsed several times first with tap-water and after that with distilled
water, and soaked for a few hours in distilled water. Swollen seeds
were planted in boxes on quartz sand, rinsed with tap- and distilled
water, and parched at 140°C for 24 hrs. Growth has counted from the
time of germination which took place on the third day after planting.
For the whole period of growth the plants were kept in a dark room,
at a temp. of about 21°C, and were watered only with distilled water.
Samples for analyses were taken during the following developmental
stages:

0 — dry seeds,

1 — 3-day old plants, stem length 1.5—2.5 cm.,,

2 — 7-day old plants, stem length 9—12 cm. 2—3 primordia of

side leaves,

3 — 12-day old plants, stem length 23—27 cm. 3—4 primordia of

side leaves, numerous side roots,

*Przybylska — unpublished data.
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4 — 18-day old plants, stem length 34—36 cm. 5—6 primordia of
side leaves, numerous side roots; growing points beginning
to dry up.

From the first stage the cotyledons' and stems with roots were ana-
lysed separately. The seed-coats were not tested in view of their
insignificant role in the nitrogen metabolism of the plant. Offhand
determinations of tingitanine in the seed-coats revealed only trace
amounts of this amino acid.

.In order to confirm the presumed synthesis of tingitanine in etiola-
ted plants additional analyses of seeds from the following year of
cultivation (1961) and of etiolated plants grown from these seeds were
carried out. This time, however, the conditions of growth were different.
In lieu of distilled water the plants were supplied with a nitrogen-free
nutrient solution

2.11 g Ca(H,PO;)s; 0.25 g KHyPO,;; 0.51 g MgSO, - THyO;

and 2 drops of 1% solution on FeCly:6H20 in 1 1 of distilled water,
in order to prolong their life. The temperature of the room was lower
(16—17°C) so that the growth rate was lowered. Owing to technical
difficulties the plants were only sampled in their 25-th day of develop-
ment, At that time the stem length attained 42 cm, 6—7 side leaf
primordia were to be seen, and the growing points were not found
to dry up yet. .

All the samples were analysed for the fresh and dry matter content,
total nitrogen, ¢-amino nitrogen, amido nitrogen and tingitanine. De-
terminations of the sums of aspartic acid and asparagine and of glut-
amic acid and glutamine as well as the chromatographic analysis of
free amino acids were only performed in respect to unfed plants, tested
at various stages of growth. The analyses of seeds of 1961 and of plants
grown from them were only made to confirm the data concerning the
possible synthesis of tingitanine; therefore only the results concerning
the changing level of this amino acid shall be considered.

The dry matter content was determined with the use of a drier.
Total nitrogen was determined in dry material according to Kjeldahl’s
method modified by Perrin (1953).

Fresh plant material was extracted with 75% ethanol until the
reaction with ninhydrin disappeared. 20—80 stems with roots and
20—80 cotyledons were taken as samples for the extraction — the
amount depending on the developmental stage. At least two separate
extractions were performed. Chlorophyll was disposed of from the
extracts by means of chlorophorm (Grzesiuk a. Kulka 1960).

The content of ¢-amino nitrogen in the extract was determined
according to Pope-Steven’s method modified by Albanese and
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Irby (1944). Amido nitrogen was determined by the method of Var-
ner and coworkers (1953). The tingitanine nitrogen was calculated
from the amount of tingitanine on the basis of the chemical formula.

A two dimensional paper chromatography method of Wolfe (1957)
modified to a certain degree by Przybylska (1960) was applied to
separate the free amino acids. The chromatograms were developed with
a 0.4% solution of ninhydrin in acetone with an addition of 0.2%
cobaltic chloride (Hais a. Macek 1954). Before applying the extracts
of free amino acids onto the chromatograms they were hydrolized with
1 n HCI at 100°C for 3 hrs in order to convert asparagine and glutam-
ine o the respective acids, so as to make easier the chromatographic
separation. In applying this technique a satisfactory separation of
23 amino acids (Phot. 1) is obtained — methionine and valine, however,
remain unseparated. In order to find which of the two amino acids
occurs in a considerable amount in stems and roots of etiolated plants,
extracts of these organs from the last sampling were additionally sepa-
rated on two dimensional chromatograms while a special set of solvents
was applied (Przybylska 1960). The spot of the new amino acid-
-tingitanine overlaps on the chromatograms partly the glycine spot;
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Phot. 1. Chromatogram of the standard solution of amino acids
A. Start-point. Individual spots correspond to the following amino acids: 1. cystine; 2. aspartic
acld; 3. glutaminic acld; 4. canavanine; 5. lysine; 6. arginine; 7. glycine; §. histidine:; 9. serine;
10. homoserine; 1I1. alanine; 12. ﬁ-a.lanlne: 13. proline; I14. g-aminobutyric acld; I5. ﬂ-amlm-
butyric acid; 16. y-am.lnobutyﬁc acld; 17. tyrosine; 18. pipecolic acid; 19. methlonine and or
valine; 20. threonine; 21. isoleucine; 22. leucine; 23. phenylalanine; 24. tryptophan.

The same determinations are used in chromatograms of free amino acids of
Lathyrus tingitanus
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as, however, the coloured reaction of tingitanine with ninhydrin is
very peculiar and the final colour different than in the case of the
remaining amino acids, the identification is easy. Relative amounts
of the various amino acids were determined on the basis of two dimens-
ional chromatograms. Only the estimate of proline was performed with
the use of circular technique, with a 0.4% solution of isatin in acetone
as the developing agent (Przybylska, Kociatkowski, Wie=
wiorowski 1958).

Table 1
Determinings of tingitanine in standard solutions
Amount 1 | _!ti R%adi_ngs fOf - O i 5
of tingitaninc Repetition Extinction | It-llfé Z:.z:;:_gssir;:n I Mean | ez(l)r; g;g rcen
In pg. | | curve in pg. |
| 1 | 0,072 10,2 i |
10 : 11 ' 0,075 ; 10,7 1037 +3,70
11 0.072 i 10,2 | !
. 1 1049 219 '
20 | 0 ‘ 0,137 19,7 L2020 1,00
11 ! 0,130 : 19,0 ! :
_, T .afz._.____.__i ik
30 I g 0,204 29,9 : 30,00 | -
11 | 0204 | 29,9 |
1 4 0267 | 392 | .
40 ' 11 ; 0,253 36,8 38,40 —4,00
1 0,267 39,2 |
I 0,336 49,1 :
50 i 11 | 0,336 49,1 | 48,97 | —2,06
| | 0,332 g 48,7 _ -
=1 e as |
60 | I | 0,420 61,5 ! 61,00 1,67
| 111 | 0,408 60,0 |

In order to illustrate not only the qualitative but also the quanti-
tative changes in the composition of free amino acids extract amounts
corresponding to 1/10 of the analysed organs were applied onto the
chromatograms.

Quantitative determination of tingitanine was carried out in non-
-hydrolyzed extracts*; it was separated from other amino acids by
means of paper electrophoresis according to Wagner (1958). Known
amounts of tingitanine were applied simultaneously onto the paper
(10—60 wg). They served the purpose of plotting standard curves.

* Tingitanine disintegrates partly when treated with acid (Nowacki,
Przybylska 1961).
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After the electropherograms had been run they were dried in a current
©of warm air and placed under a darkened globe over sulphuric acid.
24 hours later the electropherograms were developed with a 0.25%
solution of ninhydrin in acetone, dried in dark at a room temperature
and then placed again in a globe for a day; at the end of this procedure

Table 2
Content of tingitanine in extracts of non-defatted and defatted seeds in mg. per seed
Analysed Extract | Individual determinings of i Extract Sample
sample _ BEEAE 1 tingitanine | means means
et ] ——— — ___]_. R S —
; 2,27 220 | [
Non-defatted | I [ 226 2,24 | 224 2,26
seeds 1l I 225 2,27 . 228
| L 2,30 2,29 }
' L2109 2,20
Defatted 1 ' 2,27 2,28 | 2,21 2,25
seeds _ | 234 229 | 5
11 | 226 228 | 229 |

the stains attained a maximal intensity. Coloured stains were eluated
with 75%0 solution of ethanol with the addition of 0.005% CuSO, - 5H,0
(Chorazy a. Chorgzy 1959). An eluate of an unstained section
of paper of the same surface served as a blank.

Extinctions of the eluates were measured in respect to the blank
at a wave length 470 mt in a Unicam colorimeter SP 600. The Lambert-
-Beer law was followed within the examined range of concentrations.
The mean error of this method did not amount to over 4 per cent
(Table 1).

The level of tingitanine was also determined in extracts of seeds,
the meal of which was defatted with ethyl ether. This was done in
order to make sure whether the presence of fats in seeds does not
affect the extraction of tingitanine. Should this happen, the results
concerning the biosynthesis of this amino acid might be erroneously
interpreted. Table 2 however shows that the process of defatting seeds
does not influence the content of tingitanine in the extract.

Similarly to tingitanine, aspartic and glutamic acids were determined
quantitatively. Nevertheless, in this case extracts hydrolyzed with In
HCl were used; within these extracts aspartic and glutamic acids
represent the sum of these amino acids and of the respective amides.
Extinctions of the eluates of aspartic and glutamic acids were determ-
ined at a wavelength 520 muw.
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DISCUSSION OF THE RESULTS

Changes in the level of fresh and dry matter during the growth
of etiolated plants of Lathyrus tingitanus are shown in Tab. 3. Numer-
ical values reveal that the content of dry matter per plant distinctly
diminishes during the lasting of the experiment; this is a feature pecul-
iar for growth in darkness,

Data concerning total nitrogen (Tab. 4) show there are no changes
in its level until the 12-th day. In reckoning the nitrogen per plant
a gradual fall in its level in the cotyledons, and a rise in the stems and
roots can be seen. Towards the end of the growing period, between the
12-th and 18-th day, the level of total nitrogen in the whole plant
slightly falls. A similar decrease in the amount of total nitrogen during
the last developmental phase of etiolated Lupinus albus L. seedlings
was observed by Meiss (1952). A partial outflow of soluble nitrogen

46
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Phot. 2. Chromatogram of free amino acids of seeds of Lathyrus tingitanus
Ting. — tingitanine (overlaps with glycine); t, * — unidentified amino acids
The amount of the extract applied onto the chromatogram corresponds to 1/10

of a seed

compounds into the substratum may be the underlying cause of this
phenomenon. The percentage of total nitrogen on a dry matter basis
remains on a more or less unchanging level.

While seeds germinate in the dark and etiolated plants develop, the
level of free amino acids changes in a peculiar manner. A study of
these changes, concerning both their quantitative and their qualitative

B
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Table 3
Fresh and dry matter of etmlated p]ams of Lathyrus tingitanus al various pcnods of deve]opment
L % g |___frcm3_ttcr__] _ " Dry y matter "
Period of | mg. per | p]am - Jud mg pcr p]ant ; percentage
growth (days) .Cotylc- Stem+ Whole1 Coty- [Stem + Who]e Coty- |Stem+
dons | root plant ledons root | plant Ilcdons root
Seeds 1960% 105.6 | 105. 6 97.6? o ot 0l |- —

[ 3 [2193]| 1057 3250| 81.5| 7.3| 888| 37.2| 7.4
|7 1927|3306 5233 | 55.6| 259 815| 289| 1738

Unfed plants 12 | 1933 "’éi’f’é" 8109 | 357 432| 'ﬁ;fé! 186 7.5
18 | 185.0| 7158 900.8| 19.5| 46.6 66.1 105 6.5
Seeds 1961° T IIR A | .| 20| MR | = | TIE2 P09 b=
ik w1 o et I__‘ .' =
Plants supplied with a nitrogen-free | i ; | ‘
nutrient solution 1375 862‘5‘1000‘0_‘ 93| 59.0 68.3| 6.9 6.9

* In view of the arrangemsnt of the Table valuss concerning sesds are given in thz column “cotyledons™,

aspect, provides information as to the form under which nitrogen is
carried from the seeds to the developing stems and roots; and also
as to the form into which the plant toxic ammonia is fixed.

Phot. 2—4 and Tab. 5 illustrate the quantitative and qualitative
changes concerning individual free amino acids in cotyledons and stems
with roots of etiolated plants of Lathyrus tingitanus, and taking place
throughout the whole experiment. The chromatogram of free amino

Table 4
The changea. of the level of total nitrogen in etiolated p]ants of Larhyrm rmg.-mnm

]

Total nitrogen in mg. per plant Total nitrogen as a dry

Period of . matter percentage
growth (days) i Cotyle- | Stem + Whole |  Coty- | Stem +
dons root | plant | ledons root
Seeds 1960* T 654 | — | 654 | 690 | —
— |3 | 587 | o068 655 | 720 | 930
7 | 3.96 260 | 6.56 | 712 10.00
Unfed plants |12 | 2.61 406 | 666 | 731 | 9.40
[ 18 143 466 | 602 | 7134 | 100l
Seeds 1961* | 6.53 . 6.53 582 | —
25 |
Plants supplied with a |
nitrogen-free nutrient so- | i _
lution i 047 | 559 606 | 504 | 9,47

* In view of the arrangement of the Table vilues concerning seeds are given in the column “cotyledons™
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acids of seeds (Phot. 2) reveals that tingitanine is the most important
compound. Arginine, as well as aspartic and glutamic acids occur in
much lesser amounts. Quantities of the remaining amino acids are also
unsignificant. In observing the changes taking place during the devel-
opment of plants one can notice a continuous fall in the concentration
of tingitanine in the cotyledons and, vice versa, a continuous increase
in the stems and roots. These data show that tingitanine may be inv-
olved in the storing of nitrogen in seeds; and that nitrogen is carried
to the developing organs in the form of this amino acid.

Beyond the fall in the level of tingitanine, a continuous rise in the
content of arginine is a peculiar feature as regards the rate of changes
in the amount of free amino acids in the cotyledons. It means that
considerable amounts of arginine become liberated during the proteolysis
of storage proteins in seeds. This assumption is confirmed by data from
reference works which prove that arginine is an important compound
of storage proteins in legumes (Block a. Weiss, 1956; Nehring
a. Schwerdtfeger 1957). _

Apart from a rise in the level of tingitanine in the stems and roots,
also an increase in the concentration of such amino acids as lysine,
serine and methionine and/or valine is observed. A special chromato-
gram of the extract of free amino acids from stems and roots during
the last phase of development (see methods) revealed that the intensive
stain in the position of methionine and valine (Phot. 4d) represents
only valine. During the first few stages of growth of the etiolated
plants the amount of aspartic and glutamic acid in the stems and roots
increases; later however the concentration of these amino acids defin-
itely falls. The level of the remaining amino acids does not change
in a peculiar manner.

Quantitative determinations of tingitanine as well as of aspartic
and glutamic acids confirmed the chromatographic data. Graphs repre=
senting changes in the quantity of these acids during the development
of etiolated plants reveal a considerable fall in the level of tingitanine
in the cotyledons (Fig. la) and a rise in the stems and roots (Fig. 1b).
Data concerning the cotyledons together with those concerning the
stems and roots furnish a pattern of changes in the whole plant. They
are represented in Fig. lc. It is evident that during the initial stages
of development the content of tingitanine remains on a more or less
unchanging level.

It means that the increase in the amount of tingitanine in stems
and roots is solely due to the decrease in the cotyledons — no synthesis
of this amino acid is observed. Later however, the increase in ‘the
concentration of tingitanine in the stems and roots exceeds its decrease
in the cotyledons so that the total amount of tingitanine per plant
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becomes larger. It seems rather unlikely that this amino acid is a com-
ponent of the storage protein in seeds of Lathyrus tingitanus, and
therefore one must assume that, during the later periods of growth
of etiolated plants, there must take place a synthesis of tingitanine.
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Phot. 3e—3d. Chromatograms of free amino acids of cotyledons of etiolated

plants of Lathyrus tingitanus during successive stages of development (correspond-

ingly: 3, 7, 12, 18 days). Ting. — tingitanine; t, * — unidentified amino acids

Amounts of extracts applied onto the chromatograms correspond to 1/10 of
cotyledons
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This synthesis would also occur at that period when the total amount
of aspartic acid and its amide already falls and the level of glutamic
acid and glutamine is very low. The above described data seem to
provide evidence in favour of a supposition that tingitanine has a de-

R A B C

S B A
Days—
Fig. 1. The content of tingitanine, aspartic acid* and glutamic acid* in etiolated
plants of Lathyrus tingitanus in mg per plant. A — cotyledons; B —
stem + root; C — whole plant. @ — tingitanine; b — aspartic acid; ¢ — glu-
tamic acid
* The aspartic and glutamic acids represent the sum of these amino acids and
of the respective amides. Notice: Values for the period “O days"” concern the initial
seeds.
finite function in etiolated plants. Possibly it is the fixation of plant-
-toxic ammonia. An analysis of seeds obtained in 1961 and of the
etiolated plants grown from these seeds provides full evidence in
favour of the synthesis of tingitanine. The amount of tingitanine per
one seed equaled on the average 2.6 mg., while its content in the
whole plant after a 25-day period of growth in darkness exceeded 5 mg.
(0.30 mg. in cotyledons and 5.10 mg. in the stem and root).

When the results concerning the above given amino acids are expres-
sed as percentages of dry matter (Tab. 6) it is also clearly evident that
the content of tingitanine is much greater than the amount of aspartic

_or glutamic acid together with the respective amide.

A comparison of the changes in the level of tingitanine nitrogen
and a-amino nitrogen, as well as amido nitrogen illustrates best the
role of this new amino acid in the nitrogen metabolism of etiolated
plants of Lathyrus tingitanus (Tab, 7).

In observing the changes in the levels of the nitrogen forms in
question per 1 plant (Tab. 7A) it becomes evident that the content of
c-amino nitrogen increases until the 12-th day of growth (counting
from the time of emergence of the seedlings) and then begins to
decrease. These changes are due in the first place to the stem and root,
as o-amino nitrogen in the cotyledons remains on a more or less
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unchanging level. The level of amido nitrogen follows a similar pattern,
with the only difference that it falls slightly during the first few days
of growth. A study of the changes taking place in the cotyledons and

Q) 5

@?’ i

@@3 Che 698
Phot. 4a—4d. Chromatograms of free amino acids of stems and roots of etiolated
plants of Lathyrus tingitanus during successive stages of development (cor-

respondingly: 3, 7, 12, 18 days)
Ting. — tingitanine; t, * — wunidentified amino acids.
Amounts of extracts applied onto the chromatograms correspond to 1/10 of the
analysed organs

Che 713
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Table 6

Content of tingitanine, aspartic and glutamic acids* in seeds and etiolated plants of
Larhyrm .fmg:ramfs in p.,rcentagcs of dry matter

nglhnme | Aspartic a(;ld _i G]umrmc acid
a| | E| 2| £l e g
Period of growth (days) '§ | + l . % ‘ + = -QS; + )
2 Bzl 2| % |5l 2| 2|53 2
| S |ag| & | S |de| B |30 |ag 3
Seeds 1960** 232 — | 232|019 — | 019] omn| — | om
SN 3 | 187 107] 259 | 050 | 7.26| 106 033 | 096 | 0.38
7 | 162 521 276 | 079' 42| 188 050 | 0.39 | 047
32 | 12 i__O_‘.9_8_ﬁ__5__._fl3__§‘43 | 138 | 3.68 | 265 I 050 | 035 | 042
52 |18 | 062 809 | 589 262 2.70' 2.68 | 0.61 | 024 | 0.50
Sceds 1961°* | 232 —  232| not determined |

25 | 0.32 | 8.65 ‘ 7.51 | not determined
Plants supplied with a nitro-
gen-free nutrient solution

|

L 1 |
*Aspartic and glutamic acids are given as the sums of these amino acids and the corresponding amides.
** In view of the arrangement of the Table values concerning seeds are given in the column “cotyledons™.

in the stems and roots makes it clear that the lowering of the level
of amido nitrogen during the initial growth phases is due to changes
taking place in the cotyledons. Later the level of amido nitrogen in
the cotyledons follows the same pattern as in the stem and roots. Changes
in the content of tingitanine nitrogen are different than the changes
in the level of c-amino and amido nitrogen. Until the 7-th day the
tingitanine nitrogen keeps on one level, later however it definitely rises.
A comparison of the levels of the three forms of nitrogen in question
shows that tingitanine nitrogen appears in the greatest amounts in
ungerminated seeds and 'in stems and roots during the last develop-
mental phase of the etiolated plants. Changes in the levels of all three
forms of soluble nitrogen during the stage preceeding the death of the
plants must be very much emphasized. At that period the content of
a-amino and amido nitrogen diminishes, while the amount of tingitanine
nitrogen grows. This pattern can only by explained by a conversion
of the nitrogen of other micromolecular compounds into tingitanine
nitrogen. After 18 days of growth in darkness the tingitanine nitrogen
is equal to the sum of c-amino and amido nitrogen. Similar relations
occur in etiolated plants grown from seeds of 1961. In these seeds the
predominance of tingitanine nitrogen is even more distinct. In the etiol-
ated plants the amount of tingitanine nitrogen is also equal to the sum
of ag-amino and amido nitrogen.
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The predominance of tingitanine nitrogen over o-amino and amido
nitrogen is evident also when the results are counted over in respect
to dry matter (Tab. 7B) and total nitrogen (Tab. 7C). It is most interest-
ing to investigate the changes in the levels of the nitrogen forms in
question on the basis of total nitrogen.

In the cotyledons the content of c-amino nitrogen expressed as
percentage of total nitrogen definitely rises. The same holds true for
amido nitrogen, with the exception of the above mentioned lowering
in its level during the initial growth phases. On the basis of the decom-
position of storage proteins which takes place during the germination
of seeds and growth of plants these observations are fully consistent.
On the other hand, the lowering relative amount of tingitanine nitrogen
in the cotyledons seems to support the above given assumption that
tingitanine is one of the forms in which nitrogen is carried to the
developing plants. This supposition 'seems also to be confirmed by the
large percentage (ca 35%) of tingitanine nitrogen in the total nitrogen
of stems and roots in 3-day old plants. The occurrence that also ¢-amino
nitrogen represents at that period a high percentage (ca 26%) of total
nitrogen reveals the high rate of decomposition of seed storage protein
during the initial developmental phases. Later probably the rate of
the proteolysis of seed proteins and of the transport of soluble nitrogen

“compounds to the plants falls. At this period protein synthesis in
vegetative tissues commences, and therefore a relative lowering of the
levels of a-amino nitrogen and tingitanine is observed. The proportion
of amido nitrogen in total nitrogen of the stems and roots becomes
gradually smaller as the plants develop. During the final stages of
development the relative amount of ¢-amino nitrogen also falls, while
the proportion of tingitanine nitrogen — save the initial fall — definit-
ely rises. '

CONCLUSIONS

The above given data show that tingitanine plays an important role
in the nitrogen metabolism of Lathyrus tingitanus. The present know-
ledge, however, does not enable to determine more precisely its func-
tion. In order to investigate this problem thoroughly analyses of green
plants growing under normal conditions are necessary, as well as
experiments with the use of radioactive tracers and enzyme tests.
Further research of the role of tingitanine in the nitrogen metabolism
of Lathyrus tingitanus is being carried out.

Supported in part by research grant from the U.S. Department of Agriculture.

Institute of Plant Genetics
Poznan, Polish Academy of Sciences
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STRESZCZENIE

Celem niniejszej pracy bylo zbadanie roli nowego wolnego aminokwasu —
tingitaniny w metabolizmie azotowym etiolowanych roélin Lathyrus tingitanus.

Przeprowadzono jako$ciowg analize wolnych aminokwaséw nasion oraz etio-
lowanych roélin w réinych stadiach rozwoju. Osobno analizowano liScienie, osob-
no todygi z korzeniami. Ilo§ciowo oznaczono nowy wolny aminokwas tingitanine,
sume kwasu asparaginowego i asparaginy oraz sume kwasu glutaminowego i glu-
taminy. Ponadto oznaczono ksztaltowanie sie $wiezej i suchej masy, azotu ogdl-
nego, azotu a-aminowego i azotu amidowego.

W wyniku przeprowadzonych analiz stwierdzono duzy udzial nowego wolnego
aminokwasu — tingitaniny w gospodarce azotowej etiolowanych roélin Lathyrus
tingitanus, Tingitanina jest dominujacym wolnym aminokwasem nasion tej rosli-
ny. W trakcie rozwoju ro$lin w ciemno$ci zmniejsza sie stopniowo ilosé tingita-
niny w liScieniach, wzrasta natomiast jej zawarto§é w lodydze i korzeniu. W kon-
cowym okresie rozwoju etiolowanych roélin zawarto§é tingitaniny w lodydze
i korzeniu jest wyzsza niz w nasieniu, co §wiadezy o syntezie tego zwiazku.

Uzyskane dane wskazuja, Ze nowy aminokwas mozZe spelniaé funkcje maga-
zynowania azotu w nasionach oraz wigzania toksycznego amoniaku w etiolowa-
nych ro$linach, Mozliwe jest réwniez, Ze odgrywa on pewna role w transporcie
azotu w roSlinie.

Blizsze sprecyzowanie roli nowego zwiazku w Lathyrus tingitanus wymaga
dalszych badan.

Zaktad Genetyki Roélin PAN (Wplynelo: dn. 25.3.1962 r)
w Poznaniu

REFERENCES

Albanese A. A, Irby V., 1944, J. Biol. Chem. 153: 583,

Bell E. A, 1958, Biochem. J. 70: 617.

Bell E. A, 1960, Biochem. J. 75: 618.

Bell E. A. 1961, Biochim. Biophys. Acta. 47: 602

Block R. J, Weiss K. W, 1956, Amino Acid Handbook, Springfield, Illinois.

Chorgzy M., Chorgzy K. 1959, J. Chrom. 2:76.

Fowden L. 1954, Ann. Bot. 18:417.

Fowden L., 1958, Biol. Rev. 33:393.

Fowden L, Glover J, Goodwin T. W,, Hartles R. L, Perry S. V,,
1960, Ann. Rep. Progr. Chem. 56: 359.

Grzesiuk S, Kulka K, 1960, Roczn. Nauk Roln. 83-A-2:243.

Hais J. M., Macek K., 1954, Papirova Chromatografie, Praha.

Kaniuga Z., 1959, Post. Bioch. V{(3): 335.

Meiss A. N, 1952, The Formation of Asparagine in Etiolated Seedlings of Lu-
pinus albus L. The Connecticut Agricultural Experiment Station, New
Haven, Bull. 553.

Nehring K., Schwerdtfeger E., 1957, Zeitsch. f. Lebensmittel-Unters. u.
Forschung. 105: 12,

Nowacki E, Przybylska J., 1961, Bull. Acad. Polon. Sci., Ser. sci. biol.
9: 279.



488 J. Przybylska

Perrin C. H. 1953, Anal. Chem. 25: 968.

Przybylska J., 1860, Genetica Polonica. 1:145.

Przybylska J, Kociatkowski Z, Wiewidrowski M, 1958 Roczn.
Nauk Roln. 78-A-1:1.

Przybylska J, Nowacki E. 1961, Genetica Polonica 2:39,

Reuter G., 1957, Flora. 144: 420.

Tschiersch B. 1959, Flora. 147:405.

Tschiersch B, 1961, Flora. 150: 87.

Varner J. E, Bullen W. A, Vanecko S, Burrel R. C, 1953, Anal.
Chem. 25: 1529.

Wagner J., 1958, Naturwiss. 45:110.

Wolfe M., 1957, Biochim. Biophys. Acta. 23:186.



		2015-05-05T20:45:56+0100
	Polish Botanical Society




