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ABSTRACT 

Accessions of wild pereaniW specit~ in Gly~:ine ~ut~enu~ f;lycine 
~.'en* In ldyzed for ehtomo,iomr number, oll and fatty acid con|eat. 
The mean oll content appezr~ to be quite sintil=r in ~ed of tho~ 
spr with 2.n=4t). The onJy ~ccie~ with appreciable variation in 
oil content w= Gly,'c~,te cla,td~,~tt,ta. Th-r polyploid =r (2,.n - 
80) of G. tabacina I.nd G. tumenlr had Mxnat the ~lt'nc amour.t of 
oil ~,~ their diploid counterparts. 31~e fact)" acids detected in aJ[ r~ed 
of the 7 ~4"tec[t"r in the saubb"rnu,~ (,/ycine in,:lade pai.~..Jtie, stearie, 
de;c, li,'to~eie, linolenir lrachidic ~r.d behr Ainu/18 ~he s~c i~ .  
the fatty tread content of G. clandeshmt was the mt~ varilblr 
With'~n the G tabar a,.'cc.:sioas, eherr was wry little difference in 
fact'y acid content between rite diplo'd (2..-4C0 and the tet:smplo~,:l 
(2~t.=l~l) accessions. Within the (;. tOtrt~lella .ltCCe~,ion$, there werr 
minor differences in fa:~y acid con~er.t betw,een r162 lne,'p~old acc~- 
siott.~ (2n-38 or 78) and t.hei~ ~OlllpJetr .g~rlUnle ct.;~u rlterpart~. (2n=40 
Or t40). 

INTRODUCTION 

The genus Glycmc Willd. is divided into 2 subgenera,  G'/y- 
vine and Soj:J (.M~t-ench) F.J. t lemt .  The cult ivated soybean,  
G. m,=;x ([..} ,Mert., and its wild ancestor,  G. s%ia Sieb. and 
Zucc. c o m p r i ~  the subgenus Stsja. Both species are annuals 
w~ch 2 . -40 .  (;/vcine soft  Is indigenous to China, '[ 'aiwan, 
Japan,  Korea and the I:SSR. The ~ b g e n u s  Glycin,' conzain~ 
7 perenni,d wi!d species (1.2);  Glycinc ,'ane~cens F..1. 
[tern:., (; vlandestin,t Weadl.. G. ]ah'ata Benth., ft. httifcHia 
(Benth.) Newell and t l y m o w i t t ,  and (;. l,~trobc;zn;1 ~Meissn.) 
Benrn. are restricted in their dis tr ibut ion to ..~.ustralia and 
are diploid ( 2 , - 4 0 ) .  (;lycinc t,~l,acim, {t.abill.) Bendt.  and 
(;. to, tentcl la t tayata are primari ly tetraphfid (2n-80) .  The 
species range in distr!hurion fl't~m Ausrralia nt,l-rh ro Soufl/ 
China, "laiwan and the Ryuky.s lsllnd~ and across ~vcra l  
islands in the South Pacific w ~ t  of the Andesi te  [.ine. In 
the past decade,  a large nUrllber of  accessit~tl~, belonging to 
the subgenus G/yctnc have been a~semb'.ed at the University 
of  Illinois and a project devoted  to studying antra as~d 
intergper variation has, been initiated (2-4). 

Al though the ~)ybean is a major  source of  vegetable oil.  
theft, are certai): .qavt)r prt)blen:s associated with it. [.in0- 
lenic acid has been implicated in soybean oil 's  oi l-f lavor,  
lack of  stabi!ity, and odor  problems (5). Most o) the U.S  
Departmt.nr  t~f ..kgriculrure's gt, rmplasm coEecrion of G. 
mat- attd (;. soja have been screened for genutypcs  withou~ 
',inoJenir acid. Thus far, no such genotypes  have been lo- 
cated (6). 1,imflenic acid ranges from 5 to 18".~, �9 of tile oil 
in .seed ot the subgenus 5o}a. l tence,  rite interest  in the seed 
of  the ~pecies in the subgenus (ilycine as p~,tential amerces 
of ge.,'mplasm wi thou t  or with tedt,ced leveis ttf [inealenic 
acid. 

Investigations c~n the oil and fatty acid compost : ion  of 
perennial (air,cane spec~e~ have heen relatively few. t lvnlo-  
wJrz t't al. (7) reported that 20 accessions, nlosdy (;. taba. 
,'in,'/ :!nd t';. totttcnt~'ll~ had the saint" 5 major fatty acids as 
soybean, i.e.. pain:teat, gtearic, tt!eic, linoleic and linolenic. 
In addit ion,  the linoIenic actd conten t  in ~ e d  was about  the 
same as tile soybean.- however,  the total oil con ten t  was 
lower. Similar results were reported for one accession each 
of  r vanescens and ( ;  f, dcaza (8 ,9)  This investigation w'~L~ 

under taken  to de te rmine  the c h r o m o s o m e  number ,  total  
oil and ratty acid con ten t s  in a large co!lect ion of accessions 
of species in the subgenus (d/.'k'clne and rt~ establish relation- 
ships among them.  

MATERIALS AND METHODS 

Germpla4~m 

Seed repre~nt ing 6 species (158 accessions) in the subgenus 
( ; l yv ine  were collected over a 2 year period fronl green- 
house-grr plants at the L'nive.,~.irv of l!lincJis. rhe seed 
weighed from 0.5 ro 1.5 g i l t ,  seed compared  to ca. 17.5 
g/100 seed f~r commerc ia l  sov[~an  cultivar's. In addit ion,  
nlarly plants had low ~'ed pr~tductivlty when grt.,wn under 
greenhouse ct)nditior~s. The 2 accessions of t;. latr<+t,,'ana 
were mult ipl ied in Canberra.  Au~r,'alia. 

Cytology 

Chromosome counts tvere made primari ly dur:ng meiosis 
frt)m acctocarminc  .~mea.,'s of  deve:uping pollen .q'lother 
cells. For  ruot  tip squashes, scarified seeds were gertninatcd 
on filter paper in pctri  dishes at ca. 20 C until the r~ t t s  
~cre 5-6 mm in length. The tcntpcraturc w-s incrca~d tc~ 
30 C for 2-3 hr and the ruot  tips hart 'eared. Subsequent  
preparat ion t ol iowcd ;he technique of Palmer a~d l i ter 
(IOL with the except ion  that a rubber rol ler  instead of  a 
pellet prc~'~ was used to f lat ten t?te cells. Voucher  specimens 
for all accessions included in this s tudy,  excep ;  for G'. t'_/Irq 
b,'amt, are deposited in t ee  herbar ium t)f the Crt~p Fvolu 
tion l.ahor:~:<trv (CE[.),  t ;niversi~" of lihnoi~. 

Total Oil 

~ e d s  were dried at 55: C for 7 days ~o obtain :lv.tJ~ture 
c o n / t h i s  of  aboul  3%. "I'ota[ o]1 was oh:a :ned by a Vatian 
Par-20 N.MR Pr(,ce~ AnaJyLer using a sm,CI prtst~: (ca. 1 
g seed). 

Fatty Acids 

For  fat=v acid analysis of single ~ecd, the tol lowing mlcro-  
analytical t echnique  wa~ ,levehh-,ed. The seed was placed in 
a Folin-Wu tube (25 ,c 200 ram), 5 mL ofSkel!~" F petru- 
leu:n e ther  (glass-distillt.d) atlded a n t  the ruler' was placed 
in an ice bath. I 'he ~ e d  was ground in Skcllv F pe t ro leum 
ether  using a Polytrort homogenizt : r  (Brinkrnan Instru- 
ments) at full ra~trmg for 10 ~ c  and the tube was returned 
to the ice bath. The  ground sample suspet:ded in Skelly F 
petroleunl  e ther  was filtered (Whatrnan 50) and tr,~n~ferred 
to a react ion tube (14 ~ 1 0 0 r a m ) ,  2 mr. of  1% ttaSO=, in 
anhydrttus methanol  and a Tef lon  h , i l ing  chip were added. 
The  sample w~s mixed for 1 rain using a Vor tex  mixer.  
Afterward, the t t t t~ was placed it'. an a luminum heat ing 
b;ock set at 90 C for 10 rain (,r until about  0.5 m r  ttf st+J- 
tion was left in the tube.  Tile tuhe was removed ir~ttt~ the 
heazing block an,! al lowed :o cool  to ro(~m temperature .  
"rhen 3 mL of g~ass distilled Ske[ly F pe t ro leum e ther  was 
added to the tut~" and mixed  u, ctl for 1 man using a Vortex 
mixer.  A Pasteur capillat 3' tube was used to remcwr the 
lower par- of  t!lC !iquid which was mainh'  alcohol ,  water  
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and acid, e.g. About  0.2 g anhydrous Na2SO4 wa~ added to 
the reaction tube, m,.xed well with the Vortex mixer and 
centrifuged at J.()O0 rpm for 5 mm at 4 C. The clear super- 
natant was rranrferred into a 1-dram vial, covered with a 
seprum cap, ~nd evaporated to dryness using a stream of 
nitrogen through a hypodermic needle  Using a wringe,  
0.05 me, of spectral grade istx'~ctine was added to the 
vial which was stored at -20 C until further use. Using 5 
soybean cuhivars as standards (Clark, Cloud, Cutler, Peking 
and Wilson 5), the mleroanalytical fatty acid procedure 
was compared to the AOAC Soxhlet extraction procedure 
(11). 

A I k :ekman  ( i t -5  gas chromatograph equipped with a 
Varian CI)S 111 integrator recorder was used to detect and 
quantify fatty acid content  in the reed extracts. A nickel 
alloy column (1.8] m long, 3.175 mm od) was packed wieh 
10% SP 2330 (cyanosilir on Chromosorb W AW (100- 
200 mesh). About  6 cm of acid-washed glass wool was 
placed in the end of  the column connected to the injection 
port. The glass wool was replaced after ca. J0 samples. 

Fixed remperarures included: inlet 220 C,; defector  llne 
250 C~ and detector  280 C. Ga~ flow rares were: aJr at J00 
mL ntin -~ ; hydrogen at 45 ml,  m m - ' ,  helium carrier at 20 
ml. man ~. and helium make-up at I00 hal, rain J Fatty 
acid standards were putcha.~tt from Pierce Chemwxl ( : o  

T A B L s  I 

Chromosome Number. Mean oil *u~d Rmtge of Oi] Co.tent 
in Seed of 124 AceeNions f rom ~ Speciet in the 
Genut (;tycine SUblFnus Glyeile  

O~ content 

Mean Range 
Species No. 2n (%) (%) 

G. canescens 19 40 10.8 9.8-11.8 
G. clandestina 37 40 11.0 7.2-15.1 
G, iatifolia 9 40 11,3 9.9-12.1 
G. tabacina 3 40 10.5 9.1-11,9 

29 80 10.3 8.3-11.6 
9 _a 9.7 8.2-11.3. 

(d. tomentella 1 40 10,3 
5 78 9.4 8.4-10.1 
7 80 11.4 8.7-12.3 
5 _ a  IOA 8.7-I1.7 

aChrornosome number unknown for these accessions. 

R ESULTS A N D  D I S C U S ~ O N  

Comparison of the results of the microanalyrical farts" acid 
procedure to the AOAC ~oxhler extraction procedure 
~uggesred that the fatty acid values obtained from the 5 
soybean cuttivars by the mieroanalyrieal prt>cedure were 
comparable to those values obtained by dee standard 
Soxhlet extraction prtx:edure. Theretore,  we felt justified 
in utilizing the microanalyfical procedure for the deter- 
mination of  fatty acids in the seeds of the species in the 
subgenus Glyc ine .  Unfortunately, not enough seed was 
available (ca. 1 g) to analyze all of the accessions for total 
oil content  by NMR. Therefore, total oil content was 
obtained from only 124 our of the 158 accemions used in 
this investigarion. 

Comparison of 2n chromosome number ro total oll 
content  in reed revealed several interesting points (Table I). 
The mean oil content  appears ro be quite similar in the secd 
of those ~pecies with 2n-40. The only species with appreci- 
able variation in oil content was G. clandest ina.  Second, the 
polyploid accessions ~2n-80) of G. tabacina and G t , m c n -  
tella had about the same amount  of oil as their diploid 
counte rpar t .  Finally, the mi~ing chromosomes in the 
G rontentellr,  aneuploids (2n-78)  do not appear ro contain 
the sites that regulate oil synthesis in the seed. Since. chro- 
mosome markers are not  available, it is impossible to deter- 
mine whether the same or different chromt~omes are 
missing front each of  the aneuploid accessions. 

The fatty acids detected in all seed of the species ,ff the 
subgenus Glycinr  include palmitic (16:0), stearic (18:0), 
oleic (18:1), linoleic (18:2), linolenic (18:3), arachidic 
(20:0) and behenlc (22:0) (Table I1). Palmito',elc (16:1) 
was f .und  in all ~eed except those of  G. ~l lcata.  In 2 acces 
stons o f  G tabactna,  traces of lign(xeric (24:0) were de- 
tected. All of the species had higher percentages of lino~enir 
acid contents than usually found in soybeans. Amrmg the 
~oeci~, the fatty acid content  of  G. clande~tina acces~iuns 
was the most variable, reflecting the high morphol t~ , ieal  
variability also shown by this species (4). The range in per- 
centage fatty acid content  among all of the specie~ analyted 
was: palmitic (265-13.6) ,  srearic (1L4--r oleic (20.9- 
1().4), linoleic (47,8-30,2) and linolemc (27.2-11.3). 

Within the G. r aceer~ions there was very little 
difference in fatty acid content  between the diploid (2n-  
40) and the rerraploid (2n-80)  accessions. Within the r 
t , m , ' n t c l l a  accessions there were minter difference~ i.,1 fa',~' 
acid content between the aneuphfid accessions (2n-38  or 
78~ and their complete genome cou.aterparts ( 2 n - 4 0  ,~r 80). 

The results reported herein (h~ no t  fav,  r mrerspecific 

TABLE It 

Chromosome Number and Fatty Acid Content in Seed of 158 
from 7 Specks in the Genus Glycine Subgenus Gfycine 

Accessions 

Fatty acid content (%) 

Species No. 2n 16:0 16:1 1_8:O 18:1 18~2 18:3 20:0 22:0 

G, canescens 19 40 14.7 T 6.0 1 .~..~ 39.2 24.4 0.3 1.9 
G. clandestina 47 40 16.8 T 6.2 14.5 41.8 18,9 0.5 1.2 
G./alcata 3 40 18.2 -- 10.0 12.9 41.4 16.4 0.4 0.5 
G. latifolia 9 40 20.2 0,2 7.1 21.9 35,5 13.5 0.4 0.7 
G. latrobeana 2 40 13.O 0.1 3.0 15.3 41.6 25.0 O,3 1,5 
G. tabacina 6 40 20.2 0.3 5.3 14.4 42.9 15.6 0.1 1.1 

31 80 20.9 0.4 5.7 16,2 38.8 t6,6 O.1 !.1 
9 - 18,8 0,1 5.1 15.5 42.3 16.1 0.1 1.2 

G. tomentella 2 38 15.0 0.2 6.8 9.4 45.8 20,8 1 ,2  0.6 
1 40 14.2 T 7.8 8.2 45.2 22.9 1.0 0.4 

12 78 16.9 0.1 6.8 8.2 41.7 22,9 2.8 O.9 
11 80 18.9 0.1 9,1 12.0 38,8 18.2 1 . 9  1.1 
4 - 15.0 T 6.5 10.0 43.7 22:2 2.1 0.4 
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hybridizat ion a t tempts  between the soybean and the 
species in the subgenus Glyrine as a means of  producing a 
low linolenic acid soybr However ,  the wild species germ- 
plasm might  have o ther  chemical  or agronomic characteris-  
tics of use to the soybean breeder.  An unde .~ta ,  ding o f  the 
variability that does exist between and among the wild 
Glycine species is required before they can be uti l ized in 
arty breeding projects,  
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Effect of Ultrasonic Comminution on Liquid 

Classification of Cottonseed Protein 
and Gossypol Pigment Glands 
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ABSTRACT 

Slun'ies o. ~ p'r:..mi]Led tulL-fat stud flaked, extracted cottonseed we're 
ulrr~onicdl.v c'ommin~ted ia hexane and liquid-,.'la.'.sified using 
laboratory differential sertltn B techniqueS. Somearion of full fat eta. 
conseed slurries inerea.,,cd the liquie dtuif ied protein fra,."tion recov 
ere from 25,9% (nonsonieat'ed control) r over 61,,'%. wh:Je tee pro- 
rein content of t.he fraction t*..maJr, ed basically constant =t 67%, and 
free gos.~.'pol irl.g-l-esl~.ed slightly from O.O27 to O.t)~,2% ~on'wadon of 
flaked, ,,ol'.'e~tr162 (.far free), slurried eottt,n~,~r ~.'icldcd a 
28'~ da.v~if]cd frzcricm coaraipirtlg 72~ proccin and (I.032% Irree 
gosLvpol. ,.Uzhough it was dem~m,arareJ on '.aboratr scs only, 
ultrasonic com::l:.nution may make the price oz edible cottonseed 
pro;.eirt cort,L'ertlral,t"~l; prt*du,:ed from gtan,'led .,a',ed ('.in .* mincers ~eh  
nt~ zhe I~qt~id ~'clone pr(~'r ~ m ~ t i G v e  w!t~ other ed'~ble p:o:e~n 
proJu<ls 

I N T R O D U C T I O N  

Wet dlslntegrati~sn ~t cotcr,n:;eed, in conluncri tm with liquid 
r intt~ w'hole, toxic,  go~'x'pc~l-containing pig- 
ment gland and protein meal fr.~etton~, war intialh'  investi- 
gated by Boatner  and Ilall in 194.6 (l 'L They disintegrated 
co t tonseed  f.akes in a specific gravity-adjusted mLxture of  
chlorinated solvents ,rod hexane in a Waring blender,  and 
then reru,r,'ed the f loat ing piFn'lent g]~tds. Vix c t a l .  (2) 
also disintegrated flakes in a hh:ndt'r ['x:r restricted rhei:  
investigati,~ns to a hcxane  :v, cdlum in which pigment  glands 
and ct'~arst- meal serried ro the b o t t o m ,  and a sh~w-settling, 
protein rich. gland free fraction was siphoned from the top.  
(;astr,>ck et  al, (3) capitalized on these distinctive ~ t t l i n g  
characteris: ies ,'u~d developed the first con t inuous  wet 
classification process, the :iquid cyclr~nc proces.~ ([.CP}. 
Gardner  ct al. ~ )  and Ga*,trock (5) improved the I.CP, bJ t  
it has never ','>een full*,' co:t:n:erci,dized. 

All pasr c o t t o n ~ e d  t.la.,~sitication research ~sed conven 

h Pr.r at the AtXSS A,':nud Meeting. 1981, Nev,. ()dean,*. 

;.iona] mechanical  d i s in regra fon  ,uezhods with blenders arrd 
pin and stone m i ] [ s . .Many  re~areb.ers have used ano the r  
mechanica] dis integrat ion" meth(• sonicatkm,  ,as an aid 
in ex t rac t ing  vegetable o:,ls (6 8) and prt;~ein (9-11), but  
in format ion  ab,>ut effects  of sonicat ion on pig.,ment g]and 
rupture and protein ela.,,,sifieation :ks lacking. Uhrasonic  dis- 
integrat ion of  a .sJ.,~rrv ix achieved by applying electrical 
energy to a crystal,  which changes shape in tune with the 
applied elecrHc~ field, creat ing pulsations or ultrasonic 
waves. The waves, consist ing of  ,alternate crmlpre'csJons ant] 
rart, factit ,ns (a p h e n o m o n o n  known as cavitat ion),  cause 
format ion  and collapse uf microscopic  bubbles that can 
p r ~ u c e  local pressure c'hartge*, as high as 20 ,000 ~tm, "These 
ex t remely  high shearing pressures and sh~tck waves produce 
the dis integrat ion effect .  

EXPERIMENTAL PROCEDURES 

Mater ia ls  

The 1977 crop, ginned,  glanded ct~ttonseed was obt,tined 
from oil mills located in 4 differcnt ,  major  c o t t o n ~ e d  
growi:tg areas. "The ~dven t  used was Skellysolve B. a c(.)II[- 
:nercia_'ly available hcxanc high in n-hexane.  

Methods  

ttu//m,,z All seed samples were hu!led in pi[ot plant Carver 
equ ipmen t  to ) 'k id  whole and cracked meat  fractions con- 
taining less than 3% hulls, 

Flaking. F!akes ca. 0 ,30 mm (0.012 in.) thickness,  were 
ob ta ined  by processing the hulled meat  fraerions wi thout  
prior condi t ion ing  throe, ben Allis Chzhner,s flaking rolls. In 
preparing defatzed flakes, both raw and d r ~ d  flakes were 
bateh-exrracred 9 t imes  with hexane,  I-ach ex t rac t ion  con- 
sisted of  por t ions  of  hexane  equivalent  to the flaked sarnple 
weight ,  and lasted 20 n~in. 
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