
A-,1O F4E:) B 

in a t Veceauae.Sv lw r cl, .4~ ,.:I4a c i' fo iril e c 1 o"'l .ctr61f r c e is i s o 	
ta '-c ors.'I' 4.'i6 

o i % r 

4.''4.-4 Ice, c.4IjorifliL 	 ofc n ci44iiiin ~fSorhunjtIipoveFlel 	 L Srdis MiY lad 6 e>44d44bid rI-etardn tiin l'hritrsis 

pimay d 	 d sckels '.4omajr rosit seinth 	 r os p21pieo- isn pa iiotheo P>'....-

foaeco .Jl(ils m prtso .ief during rnauai.e44~~ 44'.'.'..'.4th 	 on prle h i i!.J ~~ nio alcc~lia n frc a,theN al-cceI- t, idba; mc1poecethe'i4'~<v. 
c 
tannin 

~..,' 44'of I I I'emcondense 
Midlo Eppat o ff'r hendsegrele fo d crop., IIIjiQr'kc, _u_fh'!iAfIdca nan 	 d ofhdevel . - ' .on'en of si of nothurihmoet 	 ~ boid-rep l6nt oril! otill'.nia of such WS 4'' 1rIIha01C 

tile fufon ,i Noputh 'ic) ns"an 19E'/7ernIRchi 1970)lt~ra ractdices tic! birds ', "'abou 

:;offurt i s*ilrrsz xcnoa i lic'.'l rain ofd it1.iiiAn0 cii"ru~II'c,whric cro milin ih tqVCS 	 gr id.i f4ersoe i. io-loid (m c oir i'c urntoJconntie( 	 shod b'..cil ited o nIic .A 17.8).lnTe relfiacteo ~i orog r i siua 1_)1S _-C.Itsas aistale fod cLrsort'huIIst)l 4 , isst 	 4,fjja 4.opI lle,o its Oft'-. dil~ l to 0 I it)anrZr~dfrowni the. b Iios'(of0) o l110(1 someforr nientrrc j' c ii;*,h orW0uch1 lsec-	 io b1rr1(eg.paionsIL i r liert;,i ) hli onl9/ ais hto 1A9/0c practicalntocrceso!iLumW l that 	 oil b ii rorLtlo irycav rl g.14row in i . io I iiierirf oitbif C ii ti 1 nto'4 h:lw.Iic~2(lolrfl e 

Lisa llecrood, or ui is'ma reas'bys (ru1 to r ef afot \L nlv ft ii ilell :obtwinl Into) 
and growi1 (Dogcodtin i 90 (I- nicir01.1 plita(1er es ea) of ArtSire 	

p~~ (if~h iCsmtl (o3ld iembruoefi ierhitps,tn.mosly prr'()dhyl Cids eihL buiasonerldn oir bimaty
Sclasces. u tla [i itn tono ul"tl Sigihr n I~),, .cp!r a uofmost altlcrops andipoibly til~feot dbyiiiesr 	 l 

ingr~ 
n 
t J960smn 

ac~nhshcuc1972)id rjI~ ;Iti4 if d iLl~Sile Nranirvorompa('rria 
44. 	 ICIt 

caues. ThebiQled~Lil . t sev r 1rieC, of ir ieis ~ie' 
. 

h.oirLlr i of datagrit 
Ony.n) de f L.ibIrdjd. cLuinrsmhir s i k fen att 

u inlt(heR irbreiction ase if6rAfr ica is esimrated' tore beroft smdhybris't awn-, anoy eit gal 1965), of., jnin 
A'. .. spcl scc in l.hcpIt irs ofi ithe%i cor ein thue 19o/3),,!frn i\:'(' t;r~pro'rintci it- e ClI9 a nd
k... bids stri ngs-r,u and pssibly themost de jtrc 
 '.Hcl it 190j)(Mc:. r eta l 7y1M'" '. 411ci 

2' ,. .. "~tiv ir i ih ~r~d omprak nl toms locdt aid esustancel~ hin ,bvsophr seen~t stiiuot 
' 

IU. Fo~raionsh idi cstrldlften Cemer in S ,D 	 . ,l of'prl0 Demer(Coort M2.Vil16SOtr. d~ 
oL~u(I thcn1ssof 1etallil ifI'Cs~ui.. . .. . . .. . . 

Pcrun[lViltb 1966'. 1 oudthesrinrd-n 
C',t4 

4 specii~~~~~s I''~ol d icis. ' 91,ai id 'iir n e t( rkL 9 6 
in othcr~~~~~part% ~~ort. 

http:17.8).ln


~2.242 ~ 2'. 
2 1 N'Cr,.!t26.2 AN!) 

42I. J bel2fit2 ,, 2 6 K I Il2, i i22.I fowe2C1.,d") n t !t2p o i ) i o d 

'''''' Tin"2 
U', (li pal:,tibl',y di'

ir eri bied&en and lf TIa ly fo dtl1t inel'ireasm ofiword were ruJ ouc 

'c 

i tro-OIL 'f:~i~ ,rC 6 1L zih v~~i'foma0i 
h n 
Co 

0 _I 
I'to ofinYfli lo p lt h~n i'Oe 

with 

~,~, 

* 

22 ~ ~ 
2paper~ 

2cllernical1 

2" -

4 

2 

22 

'for, 

2 
2 ' 

24um~e 

2 2 

2rs 

1969ound c ahepo slynoic17S caf',nrse 
Cull.'nwhcl fr<, Ilifigsr. 

of h I~;a~m nopr'it~o''><th 978)chaaait 2rooidth06cisbia Jilln'- and~ ilh" 2 !2sl r~'~eponse.nlqik>(c-twin adhig oiti964.ofrespi969!'l Nc.; t' po~ Sc' t''ua'Irc Iaiese- 1 

2'b w en a ir g Ui lej L f S~ l~i liC eI ICL ' i I I - 11F ri wIn to 'pr oduce'col -eruinaea L LdIhSi of taU i cont,into~ O~red -ilhclcandI n ,ao~ng with dihijeacidphis within thcse areas. T he result is that h,1 (ibr aon1 972). S~veraI of thlcse antho"n i l haorym ii 19a ) a nd'eu f'alon hc wh'oi tit-~ ~ Ca f poi l)n1d ihv ebe e n ide a222' ~~~~~~~~1 
- 1: 

irkctd 
Iio 

n 
I o/~ Wed

felrn er wI 
IhIic~I~(J ~ d I lemuIIIst11pro0 lIICC Ich nmbh-ca ufse of hifliii I c( I ;,fS'i1) ,:i 2 I-n c)'i~I10to dI igis~ bj Ii~~tioli risk , aie 'It all LC.o fl d itiadva n tage '" I~nto ~ mt co ii ns to f rm t ln h nThere is ain obvious need for firt~ rese.'irc 0thoLh 1-reol~" :nert ('' a r~~dd velopmlent ill this area. I lisorcadl, 1 1461 *u'4e"~1 ~ ,al t5t llIIIi~b)ird-resistant sortiu i reseac 'isbe e rer I: pan 'c\'idn in dis iIi besti icted to field eviluations ofdama gc. in Nvicw of t:1a-nins can b ~s'."n2 %Evr1 the use of thle

tile ahove, it scemns rclson'iblc t0 %LiIC't hat thi" fayie'.~ ldtc n oynu 
L~~ ~ ~ tn fr.;roqit, iffl S1)0111d1 ILISt mIelooked ;it 1-11 '1 fl) o-flit 1:i an lnsub -tifltel ,~ dfercint ~'vIoin, The purpose of til lic 'iIft 192),iir ,i n r"'~i yc0 CotinC intois to rcVv iw le of thiose. factors. t ti liianid bioclitt'nio., whiich inflliicc tll" , rorl)till*: .Ili v.;as fou.ndl 'ili fel' p ricaIlp of

bird-resista nt a nidnur tio na lIclha r,ictcr st fis of-d 
19 3 a n pr el 

sorghum, arid to exam~ine how they tmay be ti~ \Ir-; soLh'l(B c't ,l anIrpl
lized in thie deve~lopment of varietics tha vsill in! t I tp 1905)nof t ciiheriaofa~~idequately' fulfill tho nee~ds of sorghiium faimrZr se J. Icc for)buel her of2 arOLInd the world. 

I aidiBpme'Iic-.ith anStdfPotpin(1969) idir±2 he Irilcip'il "ta inin" of it Ka fir'sl~issifiyulioof~h~o 
oorpmiOlteliidn vhehisa 

~~42 ~ flit van- -o l. I ki~y ;!i, l' l sh p ( 
A ~~review of the 1cr'tie Coveringj thc past 20 ipP-i;rc ofa 'it, 4 pine ifdPiiemi, stafted

yearFs Of SOrghu1im rcsearcli and dcvelopmnerlt I,,: to b inos bltae rc as the,. green sceds bermiNal '1acrmkl prog1ressioni of incerstamnlini 21o rip ,i. flue Lit,1har OF t p'Ipr andl othersof il propertics of ; pivnolic tannins aInd M(li l)75 hav fouind a1Simitheir role in chemical birdt ss~ueIo x n l~n 20oire,h-rin rinurutiolgi fhr'icMtion 
~~~~~ple,be~fore. 1970 must Ilabor'itories Lused tamnnic fromiS-?1,aid'_ LH-2 ~'Ipri la hio't

comparison in chcpieal and. nu*ia I',R 
1sudis of sor"ln:' tu1m sIolynitare o; uith'.1' r'ins o 

Iliac taln-iis preden, IloaiLfoun o indac (Ir'o a t.tcroniati ofic4
hthydioya01 Amle II mif isn,;rfod it'2 only in trace (Iuamlotics, and tha t condi'iicdi hlohuid;i. i'A llImn c indictyol and1(1ot iii1In1nni11s ar1e Lcsponsi ble for tit( hulk of pm0CC:iil ikulat:d wI~t ir Il ;atnoIo i lisailys

atuctiiy PtrmtandMaaiJ9S)J r 1969; wich dim 'ii pht.nols prese-nt (Goldlstein and(a222 ii~n)5 Alhough the. tem Swain 19,3) %Vr:, used far Mi of tlmmczrtannin de-~
bitter has often b~c'n used to 'dvewrihe I taiste !uteri k)"10:pro )L:rt y of'sorf'htn polypht.nols, mlost workei s *1It,, f;:ct th'! NiBa IcSa'i:i 'Ind kiasp..i (1969)2 ttribute birdrm ;Stanuce to thm.:(Ictike istrilnf~ent rcpom it'd luteoforo! 's ' ' s for most soipjhilfinl 2

respons.Mtifncy is that' mouth ptckcring Sa -iisv~eeso-I! a'fy'of ooudon e A. I r ~'Tp 
,j r , 0 t K cv 

" 22;21ll 

' 

4 

22 

2 

I93 

2 



4'N~ 

it a notnt l gi v!!g tos(C ld rnntI 1 

:;; : c t quantits oftn iinm(I ) ! Gon -d , t smallo; ]'si!gni m~s ne ) too 

... . ontent ,Iio .t I~c i d pr ipJll m Si| vi'i nt~rl.e. n C11t ct~l!O fc"I11:e.cs:... 6 re I . 6 t. 

t a 96S l 169 ae '1telar ,(.lcv 3.d10 n i',i 
al. 196S Nl.:o d193 y d(G lstin nd wl n 19 3 Now 1972)i : i

........ ... .. .rtcphenrson c orti 5 l-t6imi iirc ! ite
 
t;i.17 a t i ~: .cl

,Ma~on~t972 it1'icL mI l~utr 1977)I Co w i h'nrea s,_i o ll tyiinicdaon authlji too
and oi . .. Nes nea9 5 , t, pno lc ... 1)to..... ...... Red c -l Ite t , ,rre ons p.lm . ... 

... .. .. . (1 77)a so o nd e inninscli fN 3 (C': i s i" i I l, -I, lbci,itIl ld ,; alid": ; ' ... ]I tsla
C1Lrk c nto ld b p v n t aCertiillll',! : a ri i!i iii rii ,iiiin! 
cy ani in -nj in Yor 172 Kanbal .-pacdl 
an ih176 hl BI :,-S at iC110 .M kTl1.l i? & i~ IJICl 

,: rc tc ': !o ns , :.
: .: :':,: inciacp mtaa Ie rom, tn thtMl) : .t d . iIbi L~j' .jlCqSa: Cti'::: \:1. 

il )cnkl u C, t . ....... I I li lo .. so l : h :": 
thec ''c "urti \:lue. .f .. fod(N ar 

i} ;:' ..... 7;i. .. n :tr and York 1972 . - : 

. 9h (177 foLun. hleAtann.ll OCkimod " 30'0 .. .. "ns 

prcakd c t q~ical ct." stI ltiiwd tll ,Of : ...b . lt 160l l tocdn pigLntrt '111ivi oLl:111tlllid' po to'ithitILLI' "i l'.iziSr....liyidin t hit ' 
197 300 uijins 'Is Yoctrk -ic m oi tcdm . nl-uoit. kclu I, nolod( ri-tN rnca " ! 

.Il1cp riyadrot-n.iChenmisfiari)(7ibicie fiia an C, ml ' o: lll T":'1ti Piii:'
io guy

icail 1972)of c'nm, ROLLS Lu( ir'urid 1hyal. -:id qu.ii.. . (1l; ti1ll69rr.i lold iri[ : . l'Ol'. qSO0n1 1.11aii 5,: - l!!::':: :..: l'dsft ,n6dinS OfBR.e it: Tis hf' . raoths ti C)a )1)*~~~diimAll,1of:~ii o pin tnt: idn 

rcld d ti i- ioc/ protL:1d 1i l wit :Ick...i c "n , ' ees sWril Ct ttflori:lli on o1i i t ' i 1 
p5;ci i:.;0 rt cylm cl in.vIls P, tills of Goc ii , . 

, 
S 

. ... {, : ..
'::," lll ep, of /-. 'i -" p~t }e.?)t i in l[ r. lls" [ilSCll-gyipit Ii '.. .. ' ,- . ,m' ctu 1o . F:i m O f Su tl ("1r1er .. 

-m l ilg soIIIII{111111rt' vi(l 196itlint. i oydi.:ii'l acu; mal-usuldflilt o ltilO~ hapc 1957lll io et: : aItstaldctiice IHtl(Il •rlOlleI '; 1I l ai ( f 
i or tsi': o plii l c ld t 15%o pistn ognyupo-lcelolta-c lodt ,;hash- fa noitmc OIL itm(- a ties 

tli. tanomo~l (w -;' CCJcd111hOwp...1963 i. tlpitr ecrd a m(Fictchcet'm 1 .... tbe Wt 19791) Pricc. cSwai .. .... . ...
a! 19 ill MIr ole ti ll 1m' id 1973, 'cl t invvresd tnnsinlr1pllng:1.isa ploate mcr.tt U tpra airintiC uld :979h). lit till' S :Ld.riIlidlOf a1977)cti mal tlihik~ohnCiontr i ii t o kid:. c i 

rL eI iii IhtvI1yCt :drfrclmpLoti ad(i f~triiiAid otopenIbl i' Li..rtii i 01iitar1 ittt 11'i'11i dutrcofl mi'olo i snt o 
lohcuIvar, in Ilo iulic i t l (ifieiidididiotTmit1916) l ans corlsiti it.he striignhiltndi tantno h hcctusivltyw iCound;111it (ln ac 

o i t.o tan Iiiiii (Ii6) l o
i foup<".5L o.hio....... .. ntr C oili ~b5 


h11;11f~C 1s.yu~i.
1 ocl~ hill ~ trumit he r soi 

Tyoihi sincom ondii se u i ha ls isf ohuin ma [o ois1c
(Iasarpesoalcmnuo~ai)t&het o iiLti rrhtseed 1611il ann(dS1% 

wrolni Ind-icate.ilcnc 

{; .. >:.. a'i: r, =.... tl ; R l e. ......; i, ;/itti'vii*(iA . 1977ad~ t thvi . ....
-1 t ryiisi s k yhint l oftlii iiipcininn i r 

n t.wl s i tin Ct il. conen7tr1uh thinlec proocral ncreyaselllog lie;lo rce icl, bioclanicall'. ansnttiol oi i ii 
biajcnd 

S 
tciifi;ty ionlds il ;1( wmI . le i 9.3 Thiti Cstagc d ih Ii l oteecp ion. 

197apOe ilceicaClorl mi t (Vfully nil n(:m:(Waii.0.5 lillliiiMol...ecu- lar k an 



2 

6 IN r .s 

'I ;iblc (iMeans forc iclil .d iocwmiicall Syi of l (iitjih 

2>2atrillt'n 

2.2 

SStarE 

Mjilk 

clict 

Foin 

II ,SO4 (C.) Dc iti (C E) 

.- Y 0,181 0.416a 

Ixcalo 
canin (C)nF 

0.30a 

VI/l 0 
) 

39,1a 

i..., . . . ... .k. ,LvsJ 

iI.bd:0i ill L i mikopinaand 

UAc icass:1'1Bohmclamys, 

I A~ Jroi, 
() b;,tdina(TAE) 

60.0a 1 Ba2 

*.ThLight dough 0.311t 	 0.67IL' 50 a 40S9 1, 32 
lab.... .7-ib. . 53.1e. ('5 

lnoand i ii nol Cmra:!s oO 
1ailriiy, DiscuswlC indctait in tiilrd et at. (1979c).~ 

- 2Citc it I io .asofrcxIaC t aIi q u Ot i c i.c byIIICir.r;'vCt~ 1rs 
Icnis (CC) for %anil1tii-lISO, mvidr~oli a .. : 

" einuol of combinidi -i ne,i hinTi 

t-)(71iu .uianq rli p 
)Ili och c aI wlsyi of cmttrCt aliqkots co id tic d yfctin rc u s; 
N':;I>tl~ t ii'es i0, ina ic ,t4Stfi ('A > I.....m...ini 0, 4o, 3 .aUi (197-1): pro w tind~itnin tan !icacid 1qiivh lcni . l) 

undSliumakc (1979)).
 

prfcrkcncc z ((tii food ccnsumic)/(tet contol food4coinu cd:)r 

en!i i{ s ,u r tc.. siii Fo.urs.a. sof 

k]dciins (t9)r Sdipric t i ii 
g 11F'n uuctw . '- "'*~222 ' 2 22222) fut tq~~iiwt 

l~bdollil ;,-[cnt by Barlrcs ~nd lilAcly- i rki 
hI1 	 .75b..l...ard 

; 

nvirnyh~s: Qiuele 
inhibition (%) prefcrricc (%)l ' 

19.94,'v 3S.2a 

24.a 	 3-1.2Sa
 

f
 

N :t .'V; s f'o oNCd ly 1ii 	 frmtmnii'tn 0 I5 I of Dccm ii%' Mutiel Ran, rcNOTE 	 CS.1inc' Iciler ie tot sijuiiicaaly didt 

Icucialiih ocyanin (%'/L-A) frorn the firmn doug!; 
t-c thsaureitge, indicates that polyphenol in,

/i: 	 qu .'a t:ii.(lci .i csoicc!'iicn 	 ia iiiiills.:ii4lit''0 i,111
C,11-Size 'iftter ri-sorghurns grow lahrger in mo10ccua 

peingm b','gns (T ibk I) 1hi. V/1-1) ratio haslbtcri 
~~'', -~~ used bGldtiadSsu (1963) ais an indicai 

*.. tor of polyphellol nitccule size. Valnillinl rea'gent . 

icaets in ,a rilini 	 ir:c
Ml piiur'uin 

': goup: taiv1 1 ti; -detIs ragent i .~i~ts 
:manner with tiiStiSitil hfi[i a l 

s 7 doh h 
n~ionstoichiometrically with' hydroxyl; grojips,2~~2'2. :~~ttile; i mIs 	 ill 
therefore tile atioc n Ili uscd as il it.itnor of 

niol'ciiilr'ize. I loevctr ' the %/Lvalt. k olttln 
ii'e bectisu both atiSreact withiflavtoh'

oxh a(CIp'li titwhe~reas tile Folin-Dtenis it'ecn als4inct v th 
nonflas'an phenols-\\e fatvouir thle 'V/ D bL,:CtuSt 
of tile 'probl.1mS w ith the lcui.oanthiucyairitn 

2 ~~~analysis (L1svak 1969) and hecausc only Sol "hui 
in which tht polyphtcrnols -are'predlomintintly Aav. 

'noled'(13ul1:rd 
Tl:incrCEasing- 'V/Fl vdaueS from tHc ndll 

stage througli the firm doughi !tage are conwtent 
Nvith ongong synthesis of vanillin-icactivc molc. 
cultcs from srnallr phenols. Tlhc Folin-Dtenis re-

anent. W0tild IcIIa~TMi\ve With a1ll 

re"Il2 	 et al. l99h).2tnol 

hereac%' tCrmlcdittCS 
\ helir" ,isva lillinlCouild not react iintil phloroo(Il 

11mlcuI-lehave been. sy utht.-
sized, . ... 

2.cinol-containlilng 

This paittirn in .developing* and iipnu 

so)rp'hti seeds is consiSteiit with thec findiii~i Of 
Ili'.hm (1977). Ilu observed that "Iscliorophyhl
forms in the seecd coat of sorglttimi, procyaniiusi~ 

G!Srop C)'1lic:l C fic. ijti ffSorohuims 
i i............
1ni4 iiiJ4tii ini~rid coflirr, ..

2Ilowey;r, tllt foregoinf', descriptionl of thL 
pronctit:s of soichumtnains is not a comp1~lt.
 
piciu~e Cti;nrnin s and Axtd. (1973) ,tnd more
 
rCCCe1tly Pn'tc (A '1. (2MIS) ha.ve c~e'i~dsor

£htini'. irit ( 1r il) " 
f ii bt-t-ven vxrritlin and 'ilodifiediiL1es 

' 	 anillin as .ay it. wo is,,iys produce Si.milair
 
'klfrta bi ru Ill sorghurnsw~hilas. ...
 

:,)'il n 	 i ili! ~ih isT 
h.'liliii \i uts iart. inulh higherthan 

thtic uniudi iW vI nillin for thio|. varitics ill
cudd in group 11 Group 1 so'hmis am of
 

~r l lp 15 i 11ROil tile haswsspcil ne t bL!CauLIS, in :.pilcof the,, presence of
 
aIc0n'L.WrC( 'old of tani
.n mit. Ilc(In not appear
 

riin n i iurior to hitnii'varicties
 
(Cuiiii" ve 93 9wl 95
Ii 

ll..rkan 197),
 

hVe COWrluctt~d 	 Queloa preference tt'sts 
"Ind. modif'ied x illill ;inlrlyscs anld obtainled 
;,ephadcx ,I.1-20)gelI p rmcatioil1 chroinato

graphic pioflks on 15 HR varieties with diffcre~nt 
1gen-.tc b.gc!:-romitdS (flullard et al. 1979a) I hert. 
wa asgifcitngtv orrtelation (r = 0.8S) 
betweenl food perncaidCE by tlie. iodificd 
v'aiiillini aisay of MIa .wni :d Rooney~ (1972) as 
rodil'Thd by,, Prict tt ;1tl (1972) and btweten 

\tC 

prefe'-rececand p tkrea for tanitins Cr =0 66)iii
 
techontriplit r~ofilt.t Howsever, thereiii
 
woc~ cfiniijt. int~onjSiStijCi' in ~s ilaiietit.5
 
untl they)wcic i,roup'i-c \',ith fcw e\ctept:ii'.s tie 

aera pit!ly Sy nthesizedil iitially 'and then rin tl~in illntervarioetopaliacigrupI 
a pproximately -Constant until Iliuoli itt! in pig'- sm Ightums wetre. similh r~wh ereas inti a roulp 
m~~~nentaiion occuiS. SlmtSCtltntly, a dlci'e'is ill priprte rt diffi~rtent, \aiiictiks inl groups I22 
fliavan-3-oh and associaltcd co inttabohitis isstt i and ll had N-Cry :im'ilar checmical propertic~ehci

,i2 zclkitively insoluble hijt'hir imoICCUlir sseiLght MI~ Si;il~ir f)-,fermnc responL: in Q~wlca, ands 
poly phienols are. foi med. lo'h w'~diffL-retm from lro'ip Ill. Clriionato 

i 

V 

2 
2 

http:1gen-.tc


1ULI Mi).&ELI A;9iI)t LSIS i j. 
ru'ble 2., Cciip~irati'. Chvillibc 0Ai jd biod~lruwd nsaSl: Of itinidjll,-l it) ill!:Ih. cshi~ i'111(10 sur)!!16111y v 

Va riet y Grou p ~ bi nldi ng Vantfi o ) n a iin / ' I) AI l A 
Voil rtp (TA ,)- '(CE1), (Cf I V/. V/( LA) ~ ~ > 

Bravi'is-DR ATG.051 1 1.62fi, 054 0I,IS 3063c, 351iS 0.55h/ 05 17 I. 13 7,5f 13 3,0 

T I 2 66 
 1.S2,f' 0.05i 0.12. iIS 2 3260cI 8~ t 0 

0 1, 154.(, r ) 'Id'O 

a i' 0.C ' 21,7 i'/ 83 *rd "A ISi 2319 0.l5i 0.3.t i 0. 1Ih l6215.4.1 
AKS-614h i . i .. 9172 

RA-Ilird1Go161 290, 1 55A . 05 2 i a0 ,?9caFLunks G516 BRflitIc . 350b 1J.0: jl25 ,233,3ab .112.5b'''~ .2 0Q~ IS M2 
III n2 7: ,: 5nhCnd 2 t5 .. I ...... .IS 2n-403 c a 2 l 1,50,,, ,KOKY 7 n l 2 10.... 30001,4Sc I-ScIS2SO~c 0th.iIl 2.30cdl '-/ 0i7c 1-:63e ..206 9b..1.7of, 0.1WcWG F 111' 2,60ab 110e(b60.71(6fei9* 1 256 b*gXS-. 

' 
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graph.ic p rfi' s indi n drv"'eYyi little Iitttiu l r e i11:1t ;:i 1 ard slio'. 111Nvw as e x t rac te d f r-oiml rou pi 1; s org l uI r ill i : l r . c t I ! t' ' 1 I tI 
of 1101tta nitl Ipigtlents were presenlt ill both. I tS cnoialtit;Jc-r~n 'tha rinldat!In athrUerrnts Nvpeere e.'strajctd j, sie .iOrst, ndrgtilr "IO~cL 

- for 20 m i at 30" C with htm ethanol (Price al. - fo itucdd ... t..1978) and vaniflin, Foi-ei;Icticoactthocy-:. s.. I ..d.. ve • T hu.,
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proU ItII WOfI C0 ot!tier pr . IioeS~ti.1 ;js~a o-'of'groups 11and I11erties Coion oll pio~:nstttl tollJ'n*I'saii I. 1, ture Jrain,.it 
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ooup III vairicties yidid CE wscond w. loprocyani-Iliac were sinndzLc~uttylligher (p =0.(07) tIhan the 2 din. in fre-que:ncy of distribution mirong pkanksmnodified valiilirtcr'CE, e TIhere ere ni (I Irrpsoi ct ;iL 1902). ak much more astrindifferences in the two CE valms~ for group I. g!nt i11in p ocpanidin. file LheineaIM nature ofThisnd~titS irte iddition of 1l% H1CIl in pranlic' ' dii mnonoimers c~oIld arlso il -Illethllol o clidr d N-,llllin extracts ;iffcctel, i c ki:lc110 T h'szeb i--ctlf11 m emr th n just r o cu a si e nf e c s o and (Lcgrc~o fOr i nin biosynth esis eille r ClIZ)yn In'
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