Revista Arvore

Revis faj rvore SSN: 0100-6762

r.arvore@ufv.br
Universidade Federal de Vigosa
Brasil

Borges Corte, Viviana; Contin Ventrella, Marilia; Lima e Borges, Eduardo Euclydes de; Pontes,
Claudia Aparecida; Pinho, Daniel
Histochemical and ultrastructural study of Caesalpinia peltophoroides Benth. (Leguminosae-
Caesalpinoideae) seeds
Revista Arvore, vol. 33, nim. 5, septiembre-octubre, 2009, pp. 873-883
Universidade Federal de Vigosa
Vigosa, Brasil

Available in: http://www.redalyc.org/articulo.oa?id=48815853010

How to cite € &\_,/‘ o)

Complete issue - .
P Scientific Information System

More information about this article Network of Scientific Journals from Latin America, the Caribbean, Spain and Portugal
Journal's homepage in redalyc.org Non-profit academic project, developed under the open access initiative


http://www.redalyc.org/revista.oa?id=488
http://www.redalyc.org/articulo.oa?id=48815853010
http://www.redalyc.org/comocitar.oa?id=48815853010
http://www.redalyc.org/fasciculo.oa?id=488&numero=15853
http://www.redalyc.org/articulo.oa?id=48815853010
http://www.redalyc.org/revista.oa?id=488
http://www.redalyc.org

HISTOCHEMICAL AND ULTRASTRUCTURAL STUDY OF Caesalpinia
peltophoroidesBenth. (Leguminosae-CaesalpinoidedeSEEDS

Viviana Boges Cortg Marilia ContinVentrell& Eduardo Euclydes de Lima e B@dg, Claudia
Aparecida Ponté Daniel Pinhd

ABSTRACT — The objective of this work was to correlate data on light microscopy observations through
histochemical analysis and polarized light techniques and investigations in transmission electron microscopy
(TEM) to characterize the reserve materia(S.ipeltophoroideBenth. (Leguminosae-Caesalpinoideae) cotyledons,
popularly known as “sibipiruna”, a tropical tree species with wide distribution in Brazil. The cotyledon mesophyll,
especially in the abaxial face, is rich in unsaturated neutral lipids contained in numerous lipid bodies dispersed
in the cytoplasm. Proteins, more concentrated in the adaxial face of the cotyledons, occur in all the mesophyll
and are stored in protein bodies containing globoids, with variable number and size, responsible for accumulation
of mineral reserves. Calcium oxalate druses have distribution restricted to the cotyledons adaxial face and
are associated with protein bodies. Starch, also distributed all over the cotyledon mesophyll, occurs in small
amounts in plastids with developed lamellar system. Secretory cavities rich in phenolic compounds occur
among procambial strands.

Keywods: Histochemisy, compatmentalization andaserve materials.

ESTUDO HISTOQUIMICO E ULTRAESTRUTURAL DE SEMENTES DE
Caesalpinia peltophoroide8enth. (Leguminosae-Caesalpinoideae)

RESUMO - Este trabalho procurou correlacionar dados de observa¢gfes em microscopia de luz através de
técnicas histoquimicas e de luz polarizada e investigacdes em microscopia eletrénica de transmissao para
caracterizar os materiais de reserva em cotilédoné&s. geltophoroideBenth. (Leguminosae-Caesalpinoideae),
conhecida popularmente como sibipiruna, ou falso pau-brasil, uma espécie tropical com ampla distribui¢cdo
no Brasil. O mesofilo cotiledonaspecialmente na face abaxial,eggnta-se rico em lipidios neagr insaturados,

contidos em numerosos corpos lipidicos dispersos no citoplasma. As proteinas, mais concentradas na face
adaxial dos cotilédones, ocorrem em todo o mesofilo e sdo armazenadas em corpos proteicos contendo globoides,
com numero e tamanho variaveis, responsaveis pelo acimulo de reservas minerais. Drusas de oxalato de
calcio tém distribuicao restrita a face adaxial dos cotilédones e estdo associadas aos corpos proteicos. O
amido, também distribuido por todo o mesofilo cotiledpoenire em pequena quantidade em plastidios,

com sistema lamelar desenvolvido. Entre os corddes procambiais ocorrem cavidades secretoras ricas em
compostos fendlicos.

Palavras-chave: Histoquimica, compartimentalizagdo e compostos de reserva.

1. INTRODUCTION characteristics and significantly contribute to
. . . .__ecophysiological characteristics, such as germination,
Lipids, proteins, carbohydrates and mineral ions;jtia| seedling growth and species establishment
represent the main reserve material in seeds. ThejsUCKERIDGEet al.2004). During germination and
determine nutritional, industrial and technological initial seedling growth, the reserve materials should
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874 CORTE, V.B. et al.

work as an engy source (AP) to maintain metabolic distribution in Brazil, occurring from the Southeast
processes, and as source material for the synthesiggion, in theAtlantic forest, to the Pantanal in
of new molecules and tissues that will constitute theMato-Grosso Statd (ORENZ 12002).
seedlingsBEWLEY andBLACK 1983). The content

and chemical composition of reserve materials can 2. MATERIALS AND METHODS

vary markedlybut they are accumulated in specific This work was accomplished at the Planatomy

qrganelles that may be presentin emb_ryonic Or reserVeaporatory of the Department of Plant Biology and
tissues, such as the endosperm and periSBEWLEY ¢ the Microscopy and Microanalyses Center of the

andBLACK 1983;BUCKERIDGEet al2004). Universidade Federal 86cosa (UFV)-MGBrazil. Ripe

The lipids are synthesized from membranousCaesalpinia peltophoroideenth. seeds collected
compartments of the cytoplasm, accumulated in lipidin the municipal district o¥icosa, Minas Gerais, Brazil
bodies where there is predominance of triacylglyceridegvere used for the study
that provide energy and structural membrane blocks
during the initial germination stages and embryo growth
(MURPHY 1990). Under the action of lipases, the fatty Cotyledons, fresh or fixed for 72 hours ifA,,
acids are liberated and catabolized to proddicie (formalin 5: acetic acid 5: 50% ethyl alcohol 90) were
and acetyl-coA, which is converted to sucrose by thestored in 70% ethanolJOHANSEN 1940) and
glyoxylate pathwayNIURPHY 1990; BUCKERIDGE transversally sectioned in a table-microtome (LPC
et al.2004). Starch, synthesized and accumulated ifRolemberg e Bherring). The material embedded in
amyloplasts, is the main carbohydrate reserve in seedg)ethacrylate (Leica Historesin), according to the
usually constituted by amylopectin and amylosemanufactureis recommendations, was transversally
(MORRISON1992). During germination, starch is sectioned in a rotate microtome (Spencer 820), with
degraded by hydrolysis to maltose, which is later brokerY m thickness. The histochemical tests used were:
down into glucose that can be oxidized or transformederiodic acid /Schif(PAS) reagent for polysaccharides
into sucrose. Other reserve carbohydrates can alswith vicinal glycol groupsREDERandO’BRIEN 1968),
be found, such as polysaccharides from cell wall, besideguthenium red for pectinsQHANSEN1940), Lugol
sucrose and carbohydrate from raffinose seriedor starch JOHANSEN1940) Alcian blue for acid
(BUCKERIDGEet al2004).Two protein classes are Mucopolysaccharides’EARSE1980), mercuric
found in seeds, globulins and prolamins, synthesize@®omophenol blue (MAZI/Aet al.1953) and xylidine
from the endoplasmic reticulum and the Golgi complex,PonceauNIDAL 1977) for proteins, Sudan lil and Sudan
which are accumulated in protein bod&ARTY 1999).  black B for lipids JOHANSEN1940), Nile blue sulphate
Proteins serve as the main sulfur nitrogen source and0r acid and neutral lipid<XAIN 1947), rubeanic acid
although not used #&T P sources, they supply carbon fOr fatty acids GANTERandJOLLES1970), osmium
skeletons that serve as substratum for the synthes{§troxide for unsaturated lipidSANTERandJOLLES

of others compound8(UCKERIDGEet al2004). 1970, 1969), ferric trichloride for phen'oilic compognds
(JOHANSEN1940), hydrochloric vanillin for tannins

Many structural and chemical works have sought(MACE andHOWELL 1974) Wagner reagenEURR
to identify reserve compounds in seeds and their cellulasndMAHLBERG 1981), Dittmar reagenEJRRand
compartmentalizatioBAGLEY et al. 1963HORNER MAHLBERG 1981) and Dragendorff reageSMENDSEN
andARNOTT 1965, 1966SOROKIN1967;IRWING andVERPOORE 1983) for alkaloids, Nadi reagent for
1984;PREGO et al. 19980TEGUIl et al. 1998, 1999; essential oils and oleoresifizAVID andCADE 1964),
SERRAO-VALENTI 1998). Howeverfew researchers  anthimonium trichloride for steroidM@ACE et al.1974),
have evaluated tropical species seeds. This work sougbtlphuric acid GEISSMENandGRIFFIN1971) and
to correlate light microscopy data through histochemicalAbraham reaction QANIATO et al. 1989) for
and polarized light techniques and investigations undesesquiterpenic lactones, 2-4-dinitrophenylhydrazine for
transmission electron microscopy to characterize theéerpenoids GANTER andJOLLES1970, 1969), and
reserve materials €. peltophoroidesBenth. hydrochloric acid and nitric acid for calcium oxalate crystals
(Leguminosae-Caesalpinoideae) cotyledons, popularlfCHAMBERLAIN 1932).Toluidine blue O was used for
known as “sibipiruna”, a tropical tree species with wide metachromasy (BRIEN et al.1964). Countestaining

2.1. Light microscopy
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with Lugol and polarized light were used to showthe presenc®.2. Histochemical tests
of anisotropic substances, especially crystals and starch

(O'BRIEN and McCULLY 1981)All histochemical tests The cotyledon mesophyllis rich in reserve lipids,

. i : mainly in the cotyledon abaxial face, being intensely
proposed were used in fresh matéf@aévaluate the extractive orange stained by Sudan (¥g. 1A Table 1) and black-

or mpdlfylng activity of the fixative and the stock solufuon_ bluish stained by Sudan Black B (Fig. TEble 1).
on different compounds, the tests were also applied in

i . ) ) . Lipids are black stained with the Ogtest (Fig. 1C,
fixed material. For confirmation and location of compounds_ )« 1), characterizing unsaturated lipids, while the
present in small amounts and comparison of results, ' ’

. ’ lﬂ)resence of neutral lipids is confirmed by the characteristic
was also used material embed_ded in mgthacrylate. Standargqﬂ( staining of Nile blue sulphate (Fig. 1Dable 1).
control procedures were carried out simultaneoliBly  ree fatty acids were not found in the lipid composition
images were obtained in light microscope (Olyn#is  \yith the rubeanic acid testdle 1) All tests for lipids
70), equipped with polarizing filters, photographic U-photo gemonstrated similar results in fresh and fixed material.
system, and the Spot-Basic software. The most conclusive results were obtained in fixed
material. Reserve lipids were not detected in the material
embedded in methacrylate. Because fresh or fixed (without
Portions of cotyledons were fixed with 2.5% methacrylate embedded) cotyledons were sectioned
glutaraldehyde in 0.1M sodium phosphate buffer, pHfor the histochemical analyses in light microscopy
7.2, for 1h, at room temperature, and rinsed in the samiéids coalesce to form one or more oil drops in each
buffer six times for 10 min. The material was postfixed cell (Fig. 1A-D) and can occupy over to ¥z of the cellular
in 1% sodium phosphate buffered osmium tetroxidevolume.
(0OsQ) for 4h, at 4°C, and rinsed in the same buffer Proteins are abundant in all cotyledon

six times for 10 minAfter dehydration in a graded megophyll, especially in the cotyledon adaxial face.
ethanol series, the material was embedded in epoX\ercury-bromophenol blue and xylidine Ponceau tests
resin (Spurr). Ultrathin sections were cut with a diamond(rig. 1E Tab.1) confirmed their presence. Similar results
knife on a MT2-B ultramicrotome (Du Pont-Sorval), \were obtained for fresh, fixed or methacrylate embedded
collected on Formvar-coated cupper grids andmaterial. Among the tests used for protein, xylidine
conventionally stained with uranyl acetate and leadPonceau presented the most intense and specific
citrate. The sections were observed with a Zeiss EMtoloration, indicating cell compartmentalization in globoid

2.2.Transmission electon microscopy

109 electron transmission microscope at 80kV structures, denominated protein bodies.
3. RESULTS In the cotyledon adaxial face, the palisade
parenchyma shows calcium oxalate crystalline
3.1. General features inclusions associated to protein structures, in the

. — form of druses, birefracting under polarized light (Fig.
TheCaesalpinia peltophoroidamtyledons show 1G), whose chemical composition is confirmed by its

discernible protoderm, ground meristem and procambium,. . .
where the ground meristem already presents dorsiventrdl'Sappearance after treatment with hydrochloric and
differenti %i N with two to thr Yp rs of elonaat d?iitric acid. Fresh, fixed or methacrylate embedded

de_e t atio ,d I .otﬁ ge g}ﬁ s orelo gabtle_ material was suitable to observe crystals under
and juxtaposed cells in the adaxial face, resemblin olarization, but the tests were only possible in material
a palisade parenchyma, and several layers of isodiamet ot :

) ithout embedding.

cells and compact arrangement on the abaxial face.
Among the procambial strands, disposed along the  Starch, black stained by Lugol and couterstained
middle region of the cotyledon, large secretory cavitieswith toluidine blue (Fig. 1F), is found in small amounts,
stand out, quite diérentiated in the ripe seefl the but distributed throughout the cotyledon mesophyll,
cotyledonary cells present thin primary walls, with weak birefraction under polarized light. The
pectocellulosic, stained withAIS, toluidine blue and presence and distribution of starch in the cotyledons
ruthenium red (@ble 1). TheAlcian blue test (&ble were better determined in material embedded in
1) indicates the presence of acid mucopolysaccharidemethacrylate, stained with lugolgble 1) or RS (not
in the external periclinal walls of protoderm cells, probablyshown). Lipids and proteins were also observed in

related to a higher hydrophili that region. small amounts in the protoderm.

R. Arvore,Vigosa-MG v.33, n.5, p.873-883, 2009




876 CORTE, V.B. et al.

Table 1 —Histochemical tests applied to cotyledons fl@aesalpinia peltophaidesBenth. seeds. (+ presence; - absence;
* presence only in cell wall; the number of signs expresses the reaction intensity).
Tabelal —Testes histoquimicos aplicados em cotilédones de sementes de Caesalpinia mettepBanth. (+ prsenca;
- auséncia; * presente somente na parede celular; o niUmero de sinais expressa a intensidade da reacao).

COMPOUND TEST COTYLEDON SECRETORY CAVITY
Adaxial Abaxial Epithelium Secretion
LIPIDS
Sudan Il ++ +++ + -
Sudan black B ++ +++ + -
Neutral lipids Nile Blue ++ +++ + -
Fat acids Rubeanic acid - - - -
Insaturated lipids Osmium tetroxide ++ +++ + -
PROTEINS
Bromophenol blue ++ + + -
Xylidine Ponceau +++ ++ + -
CARBOHIDRATES
Polysaccharides PAS reagent + + + -
Starch Lugol reagent ++ ++ ++ -
Pectins Ruthenium red - - - -
Acid mucopolysaccharides Alcian blue - - - -
PHENOLIC COMPOUNDS
Ferric trichloride - - + +++
Toluidine blue - - + +++
Tannins Hydrochloric vanillin - - - -
ALKALOIDS
Wagner reagent - - - -
Dittmar reagent - - - -
Dragendorff reagent - - - -
TERPENOIDS
2,4-dinitrophenylhidrazine - - - -
Essential oils Nadi reagent - - - -
Steroids Anthimonium trichloride - - - -
Sesquiterpene lactones Sulphuric acid - - - -
Abraham reaction - - - -
CALCIUM OXALATE Hydrochloric acid ++ - - -

CRYSTALS Nitric acid

The presence of alkaloids and terpenoids was noor quantitatively the reserve materials such as lipid,
detected (@ble 1) in the whole cotyledon mesophyll. protein and starch, or even crystals and phenolic
Phenolic compounds in both fresh and fixed materialsompounds, when observed under light microscopy
were only found in the secretory cavities, indicatedypg empedding in methacrylate was not suitable only
by a chara_cterlstlc greenish colqr of th.e mat_er_'alfor the lipid analysis. However, it was more conclusive
embedded in methacrylate and stained with toluidin or the observation of amvloplasts and crvstals. due
blue and with the black color of ferric chloride (Fig. hei Il si ) h'y P i y ’
1H, Table 1).Tannins were not detected with the to their small sizes In this species.
hydrochloric vamllm_t_est (able 1)_.The epithelium _3.3. Ultrastructure of storage cells
of the secretory cavities and adjacent cells are rich
in lipids, proteins and starch, positively reacting to Lipids are compartmentalized in small round
the specific tests @ble 1). organelles, called lipid bodies, varying in size from

Although the usual recommendation for the 0-5t0 1.5um. They are abundant and _evenly F:listrib_u_ted
histochemical analyses is the use of fresh materialover all the cytoplasm and have radiated disposition
the material fixation in&A _  did not modify qualitative ~ around the protein bodies (Fig. 2A-F).

R. Arvore,Vigosa-MG v.33, n.5, p.873-883, 2009
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Figure 1 —Light micrographs showing the respons&€agsalpinia peltophoroidesotyledon cells to histochemical tests.
A, characteristic orange color of lipids stained with Sudandige arrows show lipidic drops. B, lipids stained
dark blue with the Sudan Black B. C, Qg@st showing black staining of lipids. D, pink staining of lipids with
Nile Blue. E, red staining of protein with xylidine Ponceau; note the large amount of protein bodies in each
cotyledon cell. Fsmall starch grains (narrow arrows) stained black with toluidine blue and lugol reageaitiu®n
oxalate crystals only on the adaxial face, observed under polarized light. These crystals easily dissolved with
hydrochloric and nitric acid. H,l, secretory cavities showing phenolic compounds; green staining with toluidine
blue and lugol reagent (H); black staining with ferric trichloride test (I).

Figura 1 —Microscopia de luz mostrando a resposta de cotilédones de Caesalpinia peltophoroides aos testes histoquimicos.
A: Cor alaranjada dos lipidios maados com Sudan j¥eta laga mostra o corpo lipidico. B, lipidios corados
de azul-escuro com Sudan Black. B. e C: (s@ca de preto os lipidios. D: coloragdo rosa dos lipidios com
azul-do-nilo. E: proteinas coradas de vermelho com xylidine Ponceau; note a grande quantidade de corpos
proteicos em cada célula. F: pequenos graos de amido (setas finas) corados de preto com azul-de- toluidina
e lugol. G: cristais de oxalato de calcio s6 na face adaxial, observado sob luz polarizada. H e I: cavidades
secretoras contendo compostos fendlicos; coloracao verde do azul-de-toluidina e lugol. H: coloracéo preta
pelo teste com cloreto férrico (1).

R. Arvore, Vicosa-MG, v.33, n.5, p.873-883, 2009



878 CORTE, V.B. et al.

Figure 2 —-Transmission electron micrographsGdesalpinia peltophoroidesotyledon cells, showing the distribution and
structure of storage substanc&scotyledon cell showing protein bodies, lipid bodiesgé&arrows) and plastids
(narrow arrows). B, crystal in the protein bo@y detail of protein body enclosed by lipid bodies. D, detail of
lipid bodies. E, plastid with starch grainsdetail of plastid showing a granun and a starch grain. C, crystal;, CW
cell wall; LB, lipid body; PB, protein body; Blastid; S, starch.

Figura 2 —Micrografia eletronica de transmissao de células cotiledonares de Caesalpinia peltophoroides mostrando a distribuigcao
e estrutura das substancias de reserva. A: células cotiledonares mostrando corpos proteicos, corpos lipidicos (seta
larga) e plastidios (seta fina). B: cristais nos corpos protéicos. C: detalhe do corpo proteico envolvido por corpos
lipidicos. D: detalhe dos corpos lipidicos. E: plastidio contendo gréos de amido. F: detalhe do plastidio mostrando
granum e gréo de amido. C: cristal; CWarede celular; LB: corpo lipidico. PB: corpo pteico. P: plastidio.

S: amido.

R. Arvore,Vigosa—MG v.33, n.5, p.873-883, 2009



Histochemical and ultrastructural study ... 879

C. peltophoroideprotein bodies have a 5-15um cotyledons, the diameter of the lipid bodies varies from
diameter, with electron dense protein matrix, and globoid®.5 to 1.5um. Its uniform distribution over the cytoplasm
with variable size and numbesreat crystalline inclusions  (Fig. 2) and radiated disposition in relation to the protein
are observed in the protein bodies. However, they arbodies is similar t&tucca(HORNERandARNOTT
lost during material processing, leaving only their contourl965),Myrsine laetevirenfOTEGUIl et al 1999) and
in form of druses. Crystals are only observed in theChenopodium quinoPREGOet al.1998) seeds.
protein bodies located in the palisade parenchymakiowever, the diameters of these structures measured
and usually only one druse is found in each proteirfrom transmission electron micrographs are usually
body. underestimated, since most lipid bodies are not viewed
The starch grains have up to 1um and irregularat their equatorial planes but rather at planes randomly
shape. They are found in 2-4um plastids, with differentcUt through the organelles.
stroma and lamellar system, where the thylakoid piling In seeds, the protein bodies or protein vacuolum
can be seen. accumulate proteins and soluble carbohydrates, in which

the most common proteins are globulins, found in
4. DISCUSSION embryos, and prolamines, exclusive for cereal endosperm,

Among the lipids, oils and fats are the main formsand both function as amino acid reserves. The mechanisms
of storage of reduced carbon in seeds, mainly a@&nd organelles involved in protein formation, transport
triacylglycerides, that are neutral lipids in which the and accumulation in seeds are extensively discussed,
fatty acid molecules are linked to the three hydroxylsusually involving the Golgi complex routMARTY
of the glycerol groups by ester bonds. In the plant1999). InM. laetevirensrough endoplasmatic reticulum
lipids, the main saturated fatty acids are lauric, miristic,and Golgi are particularly evident during the deposition
palm and stearic acids. The main unsaturated fattyf proteins in the endosperm, and the protein bodies
acids, oleic, linoleic, and linolenic acids, and their griginate of pre-existent vacuoles or derive directly
proportion in lipids vary with the specidl{CHANAN  from Golgi vesicles, where proteins from the matrix
etal.2000).The triacylglycerides are stored in the gre added after the complete crystalloid deposition
cotyledon cells cytoplasm or in reserve tissues, organelle\q)TEGw et al.1999). Crystalloids are absent in the
known as oleosomes, spheroson&SROKIN1967;  , qotein bodies ofC. peltophoroidesotyledons.

FAHN 1985), ?il bodiesHORNERandARNOTT 1965, q\ever, electron-transparent globoids associated
HUANG 1992’BU_CHANAN etal. 2090) or lipid bodies to the protein matrix occur and, when this the case,
(MURPHY_lQQO,_PREGOgt aI.1998:OTEGUIet al they have variable number and size (Fig. 2A-C),
1999). In lipid bodies, the triacylglycerides are surroundedCorresponding to the protein bodies type®, E
by a memb_rgne congi_sting of one_layer (m_onolayc_sr and J, as proposed by Lott (1981). The glot'Joi,ds or
of phospholipids, stabilized by oleosins, special prmem?crystal globoids are electron-dense inclusions that
that recover the face and hinder the fusion o . . . . .
phos:oholi\éigs frorﬁl;rdjacent IipidlbodiZMlaRFl’JI—SllY constitute the main mineral reserves in seeds, with
1990;HUANG 1992). Triacylglyceride biosynthesis high phytin concentration and, therefore, accumulating
is attributed to enzymes present in Cytoplasmlnosnol and phosphorous, besides other cations, such

membranous compartments, where the lipid accumulate®S pOta_SS'um' calcium, iron, mangapege, magnegum
between two phospholipidic membrane layers, whichnd bariuml(OTT 1981). Other authors indicate globoids

intumesce and separate as more material is adde@S €lectron-transparent areBAGLEY etal. 1963;
releasing a new lipid body that is finally covered by HORNERandARNOTT 1965KUANG et al. 2000) or

a layer of oleosins formed by the rough endoplasmati@S clear areas left by the globoids after their elimination
reticulum MURPHY 1990). InMlyrsine laetevirenseed ~ during sectioningRREGOet al. 1998). The average
endosperm, the genesis of lipid bodies takes placéiameter ofC. peltophoroideprotein bodies (5-15pm)
through the smooth endoplasmatic reticulum secretionineasured from light (Fig. 1E) or electron micrographs
in close association with mitochondrias and plastids (Fig. 2A) might be underestimated, exactly as it happens
although the rough endoplasmatic reticulum and Golgwith lipid bodies, since they are randomly sectioned,
are also prese®TEGUIet al 1999). IrC. peltophoroides and not necessarily on their equatorial axis.

R. Arvore,Vigosa-MG v.33, n.5, p.873-883, 2009




880 CORTE, V.B. et al.

Crystalline inclusions in the form of calcium oxalate they occurIn these plastids, the presence of piled
druses are observed in protein bodies, but only inthylakoids, associated to small starch grginig .
those present in the ground meristem cells designegE-F), can also indicate a transitional form that would
to be transformed into palisade parenchyheaording result in the conversion to chloroplasts after
to Lott (1981), druse crystals in protein bodies maygermination. The radial disposition of the starch around
be common in some species, and their presence cam initial polymerization point, the hilum, confers
vary depending on the cell and on the tissue. Gengerallgrystalline properties to the starch graif®\tN,
only one druse is present in each protein body in985). Under polarized light, as a result of the double
C. peltophoroidegFig. 2B), but, in some cells, up light refraction when crossing the starch grain, an
to two druses are observed. Observations under lighhterference cross-shaped figure is usually formed
microscopy indicate the chemical nature of the calcium(DICKISON 2000). InC. peltophoroidesdue to the
oxalate druses, by the birefraction under polarizedrregular shape and reduced size of the starch grains,
light and by the fast dissolution with acidéthough the birefraction under polarized light is not observed
starch, protein, lipid and crystals are genericallyand, consequent|yhe typical interference figures
denominated ergastic or reserve substaneasi\ are not formed. Starch grains are accumulated in
1985DICKISON 2000), commonly found in the plastids during the initial endosperm development
endosperm and in the embryo of seeds of severadf Myrsine laetevirensand gradually disappear while
species, crystals present in protein bodies are ngirotein and lipid bodies are forme@TEGUI et al.
actually used during the embryo development 0r1999). They are absent in the ripe endosperm,
germination process (OTEGUI et al. 1998, 1999;representing a temporary form of reser@d EGUI
SERRAO-VALENTI etal. 1998CORTE 2005)Although et al. 1998).
calcium oxalate crystals represent good taxonomic
characteristicl(OTT 1981), their function is still ~
discussedTILLMAN-SUTELA andKAUPPI1999; ormed by numerous compoundsJCENSAOand
FRANCESCHIandNAKATA 2005).P. tanacetifolia PAIS1987ASCENSACet al. 1997, 19995ERRATO-

endosperm presents calcium oxalate crystals ané{ALENTI etal.1997). Therefore, there_can be a
globoids rich in calcium in the protein bodies. predomlnange of a chemical group., as in the case
Nevertheless, during germination only the globoids®f the phenolic compounds present in the secretory
are digested. In this case, the calcium used by thgavities ofC. peltophoroideswhich suggests some
seedling during the initial development does not comeSPecificity in the cell secretory activitpecause
from the calcium oxalate crystals, but only from the Of the presence of chemical defenses such as the

globoids GERRATO-VALENTI et al. 1998). phenolic ones, the secretory cavities could have
an ecological role related to the deterrence of predators

. and fungi and bacterium parasitésAHN 1985;
of two polysaccharide types, amylose, usually presen\t/AZQUEZ—YANES andOROZCO-SEGOVIA 1993

. ; o S
In the p.l’OpOI’tIOI‘l of 25% and amylop.ectm, in the HARBORNE1997), assuring the species reproduction.
proportion of 75%. In some cases, this rate can be

In general, plant secretions are complex and

Starch is a polymer formed by the association

significantly changed MORRISON 1992). In 5. CONCLUSIONS
chloroplasts, starch grains are temporary because ] ] ]
they are quickly degraded after formation, while in Concluding, the major reserve material<of

the leucoplasts, they are larger, varying from 1 toPeltophoroidexotyledons are lipids and proteins,
150 pm, and stay for a long period in reserve Organgompartmentalized in lipid bodies and protein bodies,
(DICKISON 2000). The occurrence of starch grains "€SpectivelyHowever small amounts of starch are
in Papilionatae seeds is considered abundant, raf@und in plastids.

in Mimosoidae, and absent in the known
CaesalpinioideagdORNER1976). InCaesalpinia
peltophoroideotyledons, starch grains are present V.B. Corte is grateful to the CNPq (Conselho
(Fig. 2A, E-F) in small amounts, with about 1pm andNacional de Desenvolvimento Cientificecnol6gico)
irregular shape, occupying a small plastid area, wheréor the financial support.
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