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INTRODUCTION

Sunflo'wen oil c,ontn:ins no long-chain fatty
aci'ds with more than 18 C-atoms and linolenic
acid,only rin litt1e pr'opontion (Cummins et
a1., 196?; Ermakov, 1977; Kinrnan, 19?2;
M,arquard et al., 7977; Sietz, 1969). Fon
.rr,se aJ ,ediibl,e ,oils ,or fats high ,per,oent'age 'of
linol,eic a'cid is d,eman'ded. In this qase s'Lrnfi'o-

w,er ,is surpass'ed'by ,safflowet (Carthamus ttnc-
tortus) and Gui,zoti,a abgssini'ca (Knowles,
lg72). Linoleic ,asi,d content of 75-800/e (totial
fatty acids : 100) woutrd b,e a p,ossùbitlity to
produ'oe ,cheep'er 'cliiet fats ûn gt'e'at ram'orunt.

A near envit'onrnentally ,amd genetically in-
flu'enced negative,oorrrelration between finoleic
and ol,si'c acid exists (B a r k'e r an'd H i i -
dit,ch, 1950; Beringer and Saxena,
1968 ; C,anvin, 1965; Kinmran, 7972;
Ma r q uar'd, 1980; Mar q ua rd et aI., 1977;
S,c h u s t e r et a1., 7972). Oleic acid is of in-
terest for 'different uses in f,oodstuff in'dustry,
too. Therefore two different type's of sunflower
with different fatty acid composition - one
ty,pe with high linoleic acid 'oontent for pro-
duction of diet fats and another type with
high oleic acid content f'or produ'cti'on of edible
oil to substitute expensive olive-oii (F i c k,
1982; Kinm an, 1972), coul'd be selected.

In sunfl,ower ,br,ereding only littl'e attention
has been p,ai'd to pT'o'ùein 'conient of se'eds be-
cause sunflower residu,es ,of oril iprodu'ction oan-
n'ot be indefinitely used 'as f'eedring stuff. Qu'a-
lity improvement ,can be aehieved by breeding
for thin hull and high ,pnoteim anrd ,oil 'oontent
,and by increasing the variiability o,f q'uafity
ch,arract'enistics. Thenefome on one hand ùnves-
tig,ations on vari'au-ility of orpen-pollinated va-
r,i'etv VNIIMK 8931 wer,e ,carrried out (half-
rseed-method) rand ,on the ,oth,er hanrd rthe varia-
bility of th'e ,above ,ment'ioned quality 'chalac-
ter..istics was enlarged by artifisiâl induction of
trnutation,s. Results er-'e rep'ort,ed rin th,is ipaper.

MATERIALS AND METHODS

Among a great number of selfings from
the open-pollin,ated v,a.iety VNIIMK 8931 ten
single seeâs per selfing were selected in the
s,ooond inb.,red generati,on and w'ene investi-
gated f,on oil and pirotein oont,ent, h'ultr rp'eroen-
tage iand fatty aaid ,oornposition. -Remaining
"hal.f-rseed" was rplante,d in 1980, selfings were
prod'u,cerd again Ànrd ten seeds 'of e,ach selfing
investigated fon the rabove u'neti'on'ed 'ch'araet'e-
ristics, to,o.

Parallel to these investigat'ions s'eod,s o'f vra-

riety VNIIMK 8931 were tr'e,ated ,mutageni-
'ca11y and teste'd by 2 "ha1f-5ssd"-6sthod in
M2 and M3. The rnutagenri'c tr'eatment wuts crorl-

ducted by se,ed radiati,on with x-ray,s. The d'oise

of x-rayi was 20 and 30 KR. On the 'other
h,and seêds w,ene trreated 20 hours in 10/6 EMS-
s'o1ution.

The rinvestigations of qu'ality were 'oonduc-
ted as f,oll,ows : The s,eeds wer,e dnied ùn art
exsiccat'or ,before w,eightring th'em. Th,e oil con-
t,ent was det'e,rrnined 'by an NMR-Analyzer.
trlurther on the hull wras rernoved frorn the
achen'es iand weighted. The enalys'es of ,pr'otein
c'ontent and f,atty acid compositi,on weine rnade
on a portion o,f the seed while the nemainder
containing th'e ernbu'y,o wlais 'saved f'or gnowing
in'to a plant tn ,case ,of po,sritive ran'alysis results'
The rpn'otein corntent was deterrmin'ed by rneans
of a pyrolyse-gas-chromatograph. The fatty
acids were also idetermined by a gas-chr,ol'nat'o-
gra,phic analysis after tniglycedds had been
,aonvertred to rn'ethylesters.

RESULTS

The vaniabrility of different quality chârac-
t,eristics in 12 and Is fnom VNIIMK 8931 is
shown 'in Table 1 by means ,of minimq.rrn and
maxim,um values as well ras rne,an vatrue,s. The
'differenoes b,etween the two inbr,ed g,enena-
tio,ns are sm'al1 rin relati,on to the trne'an v'alues



Table 7

Yariation in compositlon of single
Mean va,Iues i;), variation range

sunllower seeds from VNIIMK 8931 in 12 and 13

(Min-Max) and stl/e values of 350 single seeds

Components

Oil content irn seedo/6

Oil oontent in kernel o/u

Protein content in seed o/s

Protei.n content in kernetl o/s

Hull proportion o/e

Oileic aeid i,n o/e of TFA
Lirnoleic acid i'n o/s o,f T1FA

13.3

33.4

4.8

o.a

10.1

7.7

50.5

31.0

45.5

18.1

27.5

32.4

17.0

72.0

43.2

68.1

31.8

39.9

57.6

37.2

80.7

2'4.7

L2.l

23.5

23.4

30.3

27.3

8.9

o. l

28.6

9.3

11.1

8.3

42.3

33.5

44.7

22.r

29.5

25.4

20.5

72.6

46.2

69.3

36.4

48.9

77.6

35.8

85.0

1?.6

t2.l
2T.B

16.8

AJ. I

30.3

9.6

end vaniation range of individtr,aù valu,es. A
srnJall rdec-r€âse of rotil. aontent ûn kernel ca,rr be
esûab'Iished antd ,ûs aacomparxi.Ed by an increiase
of rprotein oontent iin keomeI. Hull peroentage
(25.401ù 'is lower ,in [s than in tr2. Values f6n
ol,elic anrd linol,eirc acird are s,irnilan ,in the two
generati,ons as well as vania,tion 'ran,g,e 'of ex-
tr'erne valu'es whri,ch are s:it:uated betwoen 7
arxd 38% 'fo,r ,ol,eric acird and betwee;n 40 ,and
B5o/o f'or tinol,eic acid.

In ,onder to analyse the n:resuLts shown in the
fir"st table, oril anrd pnrote;in oontent o,f se'ed,
hull per,oentarge as well. as ,ol,eic and tinoleic
a,sid oontent ,of the investigated se,eds âre pre-
sonted guphi'cal'ly by ,m,eans of the sum of
frequen,oies.

Figure 1 shows the oil content ,of s,eeds. In
Iz 'two thirnds ,of the ;inv,estigated seEds ane

divided iin 'classes 25 to 4001s wh'iL,e in 13 class
35 to 400/9 shows en ab,soluts rfmeqrLr,srxgy sf
169 se,eds anrd is twioe as hi$h as the class
30 to 35% roiù wtlirch rnay be attrirbuted to
sel'ection ,of p,ositive ,types.

Regarding pr,oterin ,crontent 'in rse,ed, rpir,esented
in F,igu'rte 2, it irs sh,own thrait,variati,on o,f vâlues
in,creeses 'fn'om 12 to 13, troo. In rneân classes
fnom 15 to 250,/e protein ,in see'd, a h,igher
amount ,of vaùu,es is given ûn 13 th,an in 12 and
a highe'r ,ab,solrute frr,equ,ency of protein content
over 300/e ,ap,p,ears whil,e iin 12 lower ,cl,asses
Shrow hrig,hsrr f,requ,en,cies.

The graphùc 'presentati'o,n o'f se,e'd hull per-
centage (Fig. 3) depictrs ,aompl,etely d,if,ferent
f,i'gnrr,es f'or both rinvestigated ,inbred g€n1era-
tions. The di,stnibutioin of absolruûe ,frequ,enci,es
in in,divi'dunl ,classes oorre,sponds with the nor-
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Fig' I - Frequency distribution of 350 investigated seeds within 12 and 13 frorn
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mal. ,eu,r've,irn Iz. The.rrnost 'of 'vralu,es arne situ'a-
ted between 25 and 35% and a small part only
between 10 and 20o[y hu[I prroportrion. In corn-
parison to th.at absolrute ,fir,eq,u,ençy- of th,e clas,s
1O ,,to zoo/o increasos in [3, hal,f of the 'investi-
gated achenes have a hull peroentage of [0
to 20olo.

The two next pictures show oleic and linoleic
aoid ,content i,n 0,le of the tota,l fatty acids. In
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within 12 ând 13 rrom

nelati,on to the ,oL,ei,c ,acid (Fig. 4) great dif'fe-
rences ,between 12 arld 13, don't appear, mo'st
s'edd,s having the oleirc aoi,d roontent between
10 and 2007''f while few seEd,s crnly rovgl ]$0/b
oleic aoid. Cornesponding to the n'egative ûotrtre-
ùation between ,o,l,eùc ranrd lino'lei'c a,cid, high
absolmte frequen'cûres of 'class,es 67 to B0%
occurr iin linolei'c 'acid ,oontent presrentted 'in
Figune 5, The surn of fnequ,en'oies cournespon'ds

20 30 t0

hull percentage
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Fig. 5 - Frequency distribution of 350 investigated seeds within 12 and 13 from
VNIIMK 8931, for linoleic acid content

to the nonmal curv,e in both inbned gener,a-
ti,orns, but the 'cl,ass over B0% linolEi,c acid
clearly incneases in 13.

To study the ge,netic va,riability of fatty
acrids ,in the investigat'e'd m,aterial, 3 selfings
with clifferent fatty acid ,oornp,os'ition ,in 12 and
I3 were rselected. F,sr ,each ,of ,both inbned g,ene-
rrati'ons, selfings with high lin,otreic pcid content
(Sf 1963/79, Sf 1363/80) and with high ot,ei,c
acid content (Sf 1929/79, Sf 1511/80) were
found. The ,oonr'espon'ding fattv arai,ds were
accordingly low. Sèlfings-Sf tgï2/79 and Sf
1195/80 had mean oleic and linoleic acid con-
tent. Thus different genotypes could be found

I

by means of selfing within the population of
VNIIMK 8931.

Table 2 shows the genstis va,nirabrility of dif-
f'e,r-ent quality oonxp,on€flrts rin M2 and M3 of
VNIIMK 8931 after the m,rltagen'ic trre,atment
with x-ray,s (d,ose 30 KR). Co,rnparing th,e mean
valu,es ,of the roornêsproIrlrding compfflents an
in,crease ,of values fr,orrn M2 an,d M3 ,ooutrd be
f,ound with the ,ex,ceptiorn of pr,otein sontent in
kerrn'el and 'olei,c .oontent. Hml[ percentage de-
creâs,es f'rom M2 to M3 too, ibut th:is irs tâ prarsi-
tive effe,ct. Vrariati,on mang,e between rrlinirmu,m
aind m;axiimum values of all ooimponenis i,s lar-
ger ,in M2 than in M3 and this rcân be attribu-



fable 2

Variation in composition of singie sunflower seeds from VNITMK S93f in 1Vi2 arid Me after radiatlon with
x-rays (30 KR)

Mean values (i), variation range (Min-Max) anrl so/s values of 30 single seetls

Components
Min. I *'"

M2

Oirl content in seed 
')7'o

Oil content in kernel o,1r

Pr'obein content in seed o/s

Protein content irn k'ern,el 0,,16

Hull propo,rtion 0/6

Oleic acid in (Ys o,I TFA
Li,nolei.c aci'd in tlb o'f TFA

13.6

28.2

10.5

ln n

L7.4

7.7

'I.'J

20.9

37.9

16.9

30.8

i+.s

20.4

68.4

33.3

46.0

44. I

3?.0

56.9

33.8

80.9

22.8

13.3

18.1

t5.2

26.1

34.2

10.7

22.0

38.4

10.5

28.4

13.3

61.5

29.3

47.6

18.1

25.7

37.5

18.7

69.9

39.9

65.3

23.6

36.2

49.4

25.7

lD. t

11.6

10.9

13.0

11.5

13.8

16.1

D.+

ted to the ,oontimiuidd selfing and inoreasing
homogeneity of the rnaterial in roonnerction with
selection for p,osi'tive characteristics.

T'o sho"w the genetic vaniaibility otf t'he rna-
teria,l, Fhgures 6-10 depict diagreums rof 'oi1 anld
iprotein rcontent, hu.ll pereentage ênd ol,elic and
li:nol,ei,c acid cont'ent.

The aocurnul,ation of oiù ,curtent values, ,prre-
sented 'in Figurrre 6, sh,ows a f,luctuati'on ,of

values to hi,ghor roil ,aontent fnorn M2 to M3.
Variation range 'of values is larger in M2 than
in lVI3. The highest oil content in seed, 35.40f0,

ap,pears rin M3.

The variatio'n ,o,f rdri,f,ferrenc,gs for pnotein oon-
tent (Fi'gure ?) betw,een iM2 antd M: an:e not so
distrinct like those for oil ,aontent. Vamiation
range as well as the 'highest freqnrenry rcvf va-
l,ues ,oo,rr,eqponlds in [\[2 and M3 rand .,indioates
that variability of pnotein aorntent is smallen.

H,ull ,percentage rin Frigure B ris generally
high whi'ch oan be attnibuûed to grnowth ùnten-
nu,ptiorls efter , n;u,tageni'c tr'eat'ment. Range of
vail'r-r'es ,in Mz is wilder th'an in iM3 wh'ene va-
lru,es variate-,between 30 an'd 500/9. ExÛnerne

'ura,lnr.qs 
,of 1?0/6 respectively 58% hull pnopon-

t'ion, as âppear,in [VI2, rd,on't exist in IVI3 because
of higher hornrogen'e'ity of the rmiateniaù.

Thè vardab,ilitty of rol,eic and linol,eitc arcitd va-
lu,es is largen rin Mz ûhnn illr M3, too (Figua:es 9
and 10). Mean val,u,e of rol'eic acid ,oonùent de-
,cr'easas'f,rom 20.40/s in M2 fo 18.7% in IVI3. The
rnost of ttr,e rother valu,es fi€mge anourld this
rrr,€rârl, whiùe rin Mz a wide rânge of val'ues frorn
7-34010 oleic acid o,ocurs. Linoleic aci'd con-
tent rshows the sarne tendency. Oure ,oan frinrd

wirde vraniatirom of vratlu,es irr M; frorn 50-800/s
linoùeic acid ânrd a nâIïnow range arcxund the
m,ean vaLu,es lin M3 Which ris unimpontantly
h,rghen than rin M2 where a grerater nmrnber orf

va,trues overr 700/o linol'eic acid appears.

M2

Mj

seed (" )

Fig. 6 - Variability of oil content in 30 investigated seeds in M2 and M3 frorn
VNIIMK 8931, after irradiation with X-rays (30 KR)
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Fig. 7 - variability of protein content of i0 investigated seeds in M2 and Mgfrom VNIIMK 8991, after irradiation with X_rays (90 KR)
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Fig. I - variability 9_f_-!ull percentage of 30 investigated seeds in M2 and M3frorn VNIIMK 8931, after irradiation with X-rays (80 KR)
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Fig. 0 - Variabititl o_t oleic acid content of .80 investigated seeds in M2 and M3from VNIIMK 8931, after irradiation with X--rays (80 KR)
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Components

Oi,l content in se'ed 0/6

Oil content in kernel o/q

Probein content in seed %
Protein content irn kernel o/o

Huùl proponti'on o/s

Oleic acid in % of TFA
Linoleic acid in % o,f TFA

50 5s 60 70 75 80
lino[eic acid in "/o of TFA
II nean

Fig. 10 - 
ysdahjlity of linoleic acid ,content of 30 investigated seeds in M2 and- M3 from VNIIMK 8931, after irradiation with X-rays (30 KR)

Table 3 shows rthe ,ef'fects 'orf dlff'erent rnu-

tagenirc ûlreatrnrents rorl qualùty 'of rsunrfl'ower

seeidrs. 'One variant wi,thout tn'eat'ment (oontrol)

stanrds in opp,osite to a 20-ho'uir-trea'tm'ent w'ith

lolo - EMS-sol,uti'on nnd la nadieti'on treat-
m,e,nt with a d,ose of 20 KR. Meran valu'es of oil
,content ar,e highen aften 'both tr'eatm'entrs in
oomtparison to th,e roontmoil, the rothen values

don't show diff,errences. Vraniation irange irn-

'orroarses aften mutageni'c treaûm'ent exeqpt that
,of hult per,oentage, which is narr'ower aftrer the
tnreatment. Rardiati'on Ûr,eatrnent has higher in-
fluenoe on v,ariabrirlity of ,pnotein oontent an'd

EMiS-tineatrnentt enlarges the variobil'ity o,f

ol'eic,aoitd,aomgr'are'd to control.

Table 3

Variation in composition of single sunflower seeds from VNIIMK 8931 in M2 after mutagenic treatment
in cornparison to the untreated control

CONCLUSIONS

The rep,orted resultrs show that t'h,e vari,abi-
ùity,of an 'o,pen-pollinated vaniety like VNIIMK
8931 can be ursed ,by cont{irr.led selfring and
singl,e sreed selection and valunhl,e genotypes
can b,e found with negard ûo the irnpnovement
of sunfl'owm seed qtrnlity an'rd rirn rorder to use
thern in hy,brids breeding.

Miutageni'c tneaùment'enlargss the variability
of different irnprorrtant quaflity,chamacte,ïistics.
Posiùive genotyprs5 rnegardring fratty acrid ,oom-

po,siti,on appear especially atfter EMS-tneatm,ent,
while nadiati,on seelns to be suritabl,e f,or a
selection for L,ow huùl tp,enoenta:ge an'd high
proteiu: reontent.

VNIIMK 8931 (control) vNrrMK 8931 (EMS-Mr) VNIIMK 8931 (x-rays-M2)

Ix 
lMax 

*N

L9'2

3?.6

10.2

t4.4

16.1

11.3

36.4

29.9

45.8

19.4

29.s

34,2

16.5

69.8

39.2

53.7

25.3

37.9

61.1

37.8

?9.9

L5.4

6.7

22.L

t4.7

31.3

26.5

LT.4

23.L

35.0

13.0

L9.7

17.0

10.9

47.1

34.1

+'I .D

20.5

29.l

28.5

20.1

69.0

40.9

55.0

31.4

41.1

51.4

40.2

80.7

13.4

8.7

17.9

19.3

26.0

30.8

10.7

22.0

35.5

14.8

24.9

L4.L

lr.!

50.8

35.5

48.2

21.3

28.9

26.4

22.5

68.1

4t.2

D'/.U

45.5

59.6

39.8

35.7

'l t.c

15.6

10.9

25.9

22.3

29.6

29.8

9.6

* : seeds treated 20 h with 1% EMs-solution
* : seeds treated 20 h with 1% EMS - solution

11

Mean values G), variation range (Min-Max) antl s0/6 va.Iues of 60 and respectively 30 single seeds



LTfoÈefuno

Barrken C., Hilditch T. p., 1980, The inlluenceoî ënuirohment Won the com.position of sun-
flouer seed oil. L : Iniliuiclual oarieties of
sunfloroers groun in ihfferent parts of Africà,
J. Sai. Focid Agdic. 1, rti18.

Berinrger H., Saxena N. p., 19,68, Ei,nfluss der
Temperatur auf d,en Tocopherolgehalt oon Sa-
men!-etten, Z. pfl,anznne:rnâhr., Oiing., g,qd,en_
ku,mde 12O, 71.

Ca;ny]n D, T., t,S6S, The elTect ol temperature onthe oil content and, fattg acid, coriposition ofthe oils from seuerat oil seed crops, Canad.J. Blot.43. 68.
Cummins D. G., Marion J.les J. P., Buens R. E.,

f attg aciil composition arid,
characteristics of sunflouer
Armer. Oi,l Ch,emisrts,Soc. 4lt, bgl.

Ermakov A_. I., L977, Prospects lor i,mprouing oil
composition dnil content in sunflotoer cottonand linseed, Trudy po prikladnoi Botarjke.
Genetike i Selektsii 59, 132.

F i,c k --G. N.,. ,1982, Genetics anl, Breeding of Sun-
flotaer Vortrag au! cler Sitzung aei eôCS in
Toronto, Kanad,a, arrn 4.5.lgBZ.

K i ,n rn a n M. L., 1972, Breecling lor tipid, anfi, aminoaeiil conxposi.tion in sunflouer, J. Arneric. Oil
Chemists' Soc. 49.

Knowles P. tr.., 19?4, The plant geneticist,s contra_
bution toward,s changing li,pid and, dnxi,no acid
com,position of sunflouer, J. americ. OiI Che_

. mists'Soc. 49, 2?.
Mar.quand R. A.,,1980, Der Einfluss uon Stanilort,-

faktoren un spezifischen Klimakonsteltationen
!1t1 Fettgehalt, Fettsijurezusanxrrensetzung unil
T oc,opher olg ehalt u on Raps, Sonnenblumei, S o i a
und, Lein, Habil-Schrift Giessen.

Marquard R.4., Schuster W., Seibel K. H.,
7.977, Fettsiiurernuster uncl, Tocopherolgeltalt in
Ol uerschied,ener Sonnenblumensorten aus
ueltuteitem Anbau, Fette, Seifen,,Anrstri,ohmit-
tel, 79, l'37.

Sch-ruster iW., Ma,rquard rR., Boye R., 1g?2,
Der Einlluss iler Umuelt aut Fettgehalt und
Fettsiiurernuster t:ersch,ieilener Sonnenblum,en-
sorten. Feùte, iSeifen, Anstnichrnittel ?4, ,150.

E., Craie-Mi-
19,87, OiL content,
other agronomic
introductions, J.

S i e t z !'. ë., t96g, ùie îeitsâurezusdmmensel,zunj
oon Riibiil, Sojaô\, SonnenblumenôI unil, Erdruts-
sôl, Fette, Seifen, ,Anrstrichrmittel 71, 446.

POSSIBIIJIîÉS D'AUGMENTIER LA VAR,IABILITÉ
GI1NÉTIQUE DU TOURNESOL EN R]EI,ATION.AVEC
LA COMPO,SItrION QUALIT,ATIVE D.ES GTTAINES

Résunxé

Les résultats pnésentés ,confirm,errt ta possibilité
dlu,tirliser la vairria,bilirté exirstanrûe au cadre d,es ,cu.lti-
vars rde tournesol à po,llirnisation l,ibre - dans le cas
présent ùe cruùtivrar VNIIMK 8931 - par autoifécon-
da'tion conti,nme et sélec,tion irndividuelle des semen-
ces. De cette ,ma.nière, on preurt identi'fier les géno-
'tyipe,s valeure,ux d'u point de v'ue de la quall,ité des
sernences, qu,i ipeuvent être urùillirsés dans lia'rnéIiora-
ti,on ,des hybrrirdes de ûourneisol.

Les traiternents mutagéniques ,augmentent la varia-
bilité des différentes caractéristiques qualitatives des
semenrces. 'Les génotypes piositif,s du ,point de vr.le de
Ia comtp'osiûion en racides grras aSlparaissent surtout
après le tra;itement à EMS, ,cependant q'ue les radia-
tions sem,bùent pdéquates à la sétrecfion lpour le taux
réduit de coqiuels et ùa teneur élevée en protéines.

POSIBI.LIDADES DE AUMENTIAR LA
VARIABILIDAD G,ENÉÎIC.A DEL GIRASOL EN

LO QUE CONCIERNE LA COMPOSICIÔN
,CALITATIVA DE LAS SEMILL.AS

Res{.tmen

Los resutl,tados presentardos c,onfi,rman la posibilidad
de ernplear la varirabiLidad ex,istente denrtrro de las
'""aried.ad,es d'e gi'r:asol co,n polinrizaciôn libre - en
nuestro caso la variedad VNIIMK 893,1 - por au,to-
fecundacriôn contirlua y la selec,ciôn i,ndirridual de las
semillas. De esta manera se pueden identificar geno-
tipos valiosos desde el rpunto de visûa de la oalidad
de ttras semiltlas, Ias cuales pueden ser em,pleados en
el m'ejoram,iernto de los hibrid,os de giras,ol.

Los tratqrnientos mutagéniroos 6um..rtan la variabi-
li,dad ,de las dirferenûes rcana,crtristicas calirtativas de las
semillas. Los genotipos positivos en lo que concierne
la composiciôn en âcirdos gr'âso$ apârr€€e,n s,obre todo
d,eqp,ues deil tnata,mi,ento con EMS, mientras que las
radiarciones panecen ;ser ,a'propiados para ùia seleaci6n
en cua'nto ,al poroentra,je ,reducildo de pelllejo y aù co,n-
tenido elevado en rproteinas.




