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AHISTRACT 
I'roifin- .11( aui.iino mif, c'umunnition Of nuui n1huIaUCsx-njples of sornlumni 

,rain 1vur deteriininci. Ilii dmt; ind'juie~ii!~ difrunICCS inl Vil - nid Iuo t,
fililatinre Furu';uin ufail l;ivill hi!'+tr levvs (if !.ina:..pax ii acid, wd1glcine. kowr
'ahtics for iiiiii.tnrc 1-1i do WtLrv -"I .cned fof !.unh11ii:acid, jrolinlu :!wl kuwji. Crude 

Protein colilit oif Jilillitiic id Imutljri: S01rjifiia w,,s ~nf~.Iiding studfici 
Indicaie lc,;s avai able rncryy frow nnn~ ur thall liml:l wii n rra ii..uri 

Data are linP it.A on tliv ctfec.s of. [;)Z Of U].) toIr.Ly on tile COl-pUCsitionl of ".r~ 
tgrains. Lee et il. (1) comipated [ai d sc-c zd :,11-Cific :uv ty a reuinent for 

det~reiiugii- licL Znaurity of wi;oC-lcri.l crrn. (anLonvca'.cott of winnie
 
corn at difter.:aa Stagl.s of devoloih'nkuut S n',IfeAtIc by IaL'(2), vvio foumrd that

reducip ugmrs Cocrcasi,(d 2 \'.cikS it llo'.: *1t
;ICr p)01!iiati0nnTI tea'! Until 
maturity. 1):. ii:I rcl Nnlt d.'Ciasc J 7 L ,s :n~ter p~lrtathen inuur1-ascd 
rap~idly dmill!, 1110 sccold a!ide 011ud s'ck.St,"rdIl illircao''d L'0:itin tie sixth .1."d 
Seventh svc, k~s Iil'lvtiti l f, 'It. !holt Uid 110',~ j~Pitue inn tlohu;t . :k
of tile sainrlti pvriod. 'IICtI(-~ t)s(ri'vn~a,11ti llcd lo rap1id tI:i~l+XaJIouil "1 

of suigar to tho k(rnek iz;n's beinl conivcrtcdt niac'' ut %ti anti S!,iruh.

Studies, oil CWrui prnteins io2jica. that giihtillml, gkl olin, ;]ld lbumlin11 3Wr
 
cotiitiou:;l ddiueC! bY' zein dna in :atur at ion (3". 'iidll -n if. 6cdin
vaillc of vviicut fiozcji pi ioi to Iirc;ig( ,i:Nflt 111tj (4), Fell and Gidv.i; (5),
and Whiling ;nd DUfll.)a (6)) inLidtha lcre wvas a icductior ill thiu cIIwrpy
digcstiiimy coeffici7enis for yotii3 inll u-na.~dwl':t Lb e cil a.(7)! 

i II I Ir'gi11(, 1ii:i 11 

comb in e-i ipe n 2 5. 

'liis %tL!di) repel-S OffeCts Of ifirnaitority O~n Ilic proxirwitc and Inlino ncid 
composition and nutritioni vAine ol'sorrlivmn erlin. 

fotnud n10 dhIli cau jcsIic Ii i: in1 ,1 If.oSif v 'Ji;1 n 19 oj~av nirI4 nfr 

Isaip Ics of imliaaInr" hybrid soup ha onl pli ; , Payma s or Kiowa. Fronjti j' C,
TE'.66, DeKa lb 0411, Asgmow Ramnuc,,r A, ; mmdRS-6 19.,vier. ob! iincd fromnt 11 
Kanrms Agricult ural JX1~ iit u Fivld, N'ewtfni, Kaunsas. 'Yhe plartii;11 danteFxpo ll 
for these hybrids was July Ji.0, 19,,7. 't fiuz:/c datt. October 27, 1967, re'suhed in 
11crimination of groth 1:d 111"t' I;owil scaSomlna 104 dn'.s fromn vicoeilve. 'ile
grain Wav~sin thie [uI ln slgqc ;-nd comtail:-,d 35 to1!10(1%I)IL!. S.1lOlyi of 
illna ttow graiii fioml a lineA luI'v:uor duriny 0w,:isnmnh seasoi;liland sampler, ol' livilorc 

'Col~ginioll,,nlb 1!,un )I . 1,:;( lit W4G(li nurric: No. 7/40, lDe-w'ttiiit (of D)ry atol
Poll Itn i'V I. 11 .* , :1 ,;II,,. I utl, IIrn tL it .'.rnnonno, iJan!.x' 'Amnv Amgriillutue 

2It trpn'c ivi-y nctfs i . Ii rt rL. , s ! 41 ia t I' risi.r itewatnr.h A-s,tant, mid It ''v'nncliAssstnt, Dvtj 'i i.-ii riiii 0'i oz Pi0tsof ( .' ci rctIoultry NSet en; and Associate Proufessorof A groanomny, E .,ntoa St Iat. ,z t,11intad 
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TABLE I. EXPERIMENTAL DIETS CONTAINING MATURE
 
AND IMMATURE GRAIN FROM TWO ynflRIDSa
 

Mature Immature 

Frontior Paymaster Frontier Paymaster
 
Diets 1 
 2 3 4
 
Bushel Test Weightb 50.3 53.0 43.2 43.1
 

Sorghum groin 60.6 58.5 59.3 60.4 
29.2 28.1Soybean neal (45%) 27.9 30.0 

Alfalfa meae (17%) 2.0 2.0 2.0 2.0 
Fith meat (60%) 4.0 4.0 4.0 4.0 
Distiller's dried grains 

with solubles 1.5 1.5 1.5 1.5 
Ground Ilmestoi 1.0 1.0 1.0 1.0 
Dicalclum phosphate 1.0 1.0 1.0 1.0 
Salt 0.8 0.6 0.5 0.6 

1.0Animal fat 1.0 1.0 1.0 
Premlxc 0.5 0.5 0.5 0.5 

"Calculatod to ba isonitrogornous, 22% crude protein.
 

bflushel test weight, lb. par bu.
 

of diet: 2,200 IU vitamin A; 1.650 ICU vitamin D3; B.B mg. riboflavin;
CSupplles per kg. 
' vitrnin16.19 mg. pantothcnic acil; 26.4 Inr, niacin; 30E.0 mg. chollno chloride; 9.68 

012, 0.05% dil-mothionino; 0.0125%, amproliurn; 0.0125% othoxyquin; 5.0 mg. 
chlortotracyclino; 50.0 p.p.m. Mn; 60.0 p.p.m. Fe; 25.0 p.p.m. Zn; 5.0 p.p.m. Cu; 1.5 
p.p.m. I; end 0.5 p.p.m. Co. 

vcre collected. AllFrontier 400C lid Paymaster Kiow;a grown near Manhattan also 
samples were :uyi.cd for nloistture, fat, protein, and a.h by AGAC methods (8). 

CarbohydrMe content was estinialcd by diffcrence. Bushel weights weic determined 
with standard te.qu-wti lht equipmeit. 

All .... 
= 

, 
' .':.l .~',v---'i in,. f .,' le. s (ol ermined by ion-exchange 

chromtltogr:lhy ;oS(,:sci ibid)by ",VCi.,t[ ,I. (9). 
Nutritional studies vere couiditcled withli day.old Strain-(ioss White Rock chicks 

housed in wire-floor baltclies. Chick;s were randomly distributed into groups of 

sixteen birds, thicC replicaitions p r diet. Feced and va ter were supplied ad libilan. 

Growth and fcMd utilization of chicks fed imnaiutire aiid .ature 'orghuin grain 

were coinpircd, and :.ail: ble cicgy was estinimted for imnumtule sorghum rallin. 

Experimental dicls(l throulgh )containing mature (hu. wt. 58.3 and 58.0 lb.) arid 

innature (bu. wt. 43.2 ;rd ,-13.1 lb.) Frontier 4iOUC and Piyiwistvi K.iowa re given 

in Table I. AdJlst iontseS in sorghuim grain and soybcan inca Vele niv:uI to mnaiit ain 
of diets used to cvahuiet energyisonitrogenous diets. Trible I1givcs Composilion 

content of imniatulle sol,Iml grlin. Diets (5 through 8) calculated to colalin 850, 

900, 950, arid 1,000 tkCal. of productive energy were forliMo td for mnatire 
sorghum grain. hi diets 9 through 12, sorghum ii grain (bu. wt. ,5.1 lb.) repl;ced 

mature grain indiets 5 aid 8 to evaluate energy avaiha)ility of immature giain. 

RESULTS AND DISCUSSION 

Results of proximate analysis of sanpics varyinlg in test wt. from 35.1 to .58.3 
lb. per bu. are given in Table Ill. Data are grouped into inmmature samples Willi bu. 
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TABLE II. EXPEIIIMENTAL DIETS USED
 
IN COMPARING AVAILAIJLE ENLRGY FROM MATURE
 

AND IMMATURE SORGHUM GRAIN
 

Sorghum grain 
e 

Soyb6."1 mroal (50%) 
Wood fibarb 
Alfalfa meal (17%) 
Dlsti'Ier's tdried grain 

with tcoublos 
Fish mrnal (G0%, 
Dicalciuln p o'hato 
Ground limestone 
Animal fat-. 
Salt 
PremixC d 
Produc.tivo energy 

Diet= 

5 6 7 8 

and and and and 
9 10 11 12 

53.00 59.22 69.60 59.60 
27.82 27.18 27.12 27.07 

8.28 3.60 1.69 0.00 
2.00 2.00 2.00 2.00 

2.00 2.00 2.00 2.00 
2.00 2.00 2.00 2.00 
2.00 2.00 2.00 2.00 
1.00 1.0C 1.00 1.00 

... 1.r5 3.33 
0.50 o.0(1 0.50 0.05 
0.50 0.03 0.50 0.50 

8050.00 900.00 550.00 1.000.00 

DMaturo grain uscd in diets 5 through 8i; Immature grain (35. 1 Ib. bu. %Vt.) uscd in diats 

9 through 12. bDiets 9 throuih 12. 

CSupplied per kp. of diet: 2,200 IU vitmnin A; 000 ICU vitrnlr 3 ; 3 m.J. rib vin; 
4.28 mg. pantrotlenic acid; 6.985 mn~.niacin; 463.25 r'. chmlino chloride; 10.05 ,yvit mln 

ES12; 0.0125, mnprCllum; 50.0 p.p.m. Ft,; 25.0 p.p.m. Zn; b.0 p.p.m. Cu; 1.5 p.p.m. I; 
and 0.5 p.p.m. Co. dEstimatod valucs for control diot% kcal. our Il). 

TABLE 	Ill. sOrG!-tUM GRAIN btJI'IIEL W'IGHT 
AND PiIOXIMArE COM'POziITIONO 

Variety and 

Weight Bui.hel Test 
Ib./bu. Woi.ih t 

Lc: 
35.1 Commorcial 
41.2 RS-610 
42.4 TE-60 
42.5 Asgrow Ranger A 
43.1 Paymaster Klowa 
43.2 Frontlir 400C 
45.2 DoKnIb C44b 
45.2 Commarcial 
47.1 CommercIal 
48.3 Commercial 
60.3 Commrcial 
51.3 Commercial 

Average 
St. Dav. 

Normal: 
68.0 Poymoasto, Klowa 
58.3 Frontier 400C 

eValuos adjusted to 12% molsturo. 

Crude 
Protein Ether CLUde 

(NX6.25)
% . 

Ash 
% 

Extract 
% 

Fiber 
% 

NFEb 
90 

8.8 2.45 2.25 0.33 60.10 
10.0 2.02 2.02 3.'63 70.34 
10.3 2.14 1.84 4.43 69.24 
10.4 1.99 1.89 3.78 609.61; 
10.8 2.23 1.82 4.46 61,.74 
10.1 2.14 1.84 3.09 69.91 
9.6 2.14 1.84 4.29 70.13 
8.7 1.79 2.38 3.10 71.91 
9.2 1.78 2.47 3.37 71.17 
7.9 1.60 2.68 2.87 72.114 

10.2 1.69 2.78 2.68 70.62 
10.4 1.29 2.68 2.97 70.0( 

9.7 1.94 2.20 3.133 70.30 
0.86 0.343 1.15 1.024 1.48 

9.5 1.54 3.19 2.36 71 .r, 
10.8 1.33 2.77 1.05 71. 

bNItrogn-freao extract (available carbohydrate) determined by difference. 



TABLE IV. EFFECT OF SORGHUM GRAIN BUSHEL WEIGHT ON AMINO ACID CONTENTa 

Bushel Weight zn- Sample Code 
41.2 42.4 42.5 4-1.1 . 43.2 45.2 Av. 58.3 58.0 Av. 

Amino Acid 68-SN 68-6N 6-3N 68-2N " 68-1 N 68-4N 68-3M 68-M 
g./16 9. nitro,-vn 

Lysine 3.20 3.70 3.71 3.1'5 3.36 3.57 3.50 2.15 2.18 2.16 
Histdine 1.62 1.68 1.67 1.50 1.53 1.71 1.63 2.32 2.25 2.24 
Arg;nine 3.56 3.96 3.85 3.64 3.57 4.07 3.78 3.88 4.03 3.96 

Asnarti- ac!d 8.70 7.12 8.51 10.12 8.97 8.72 8.41 7.09 7.43 7.71 
Threonine 3.57 3.72 3.72 3.60 3.53 '3.72 3.64 3.71 3.57 3.64 
Serlne 4.67 4.87 4.84 4.73 4.78 4.92 4.80 5.13 5.10 5.12 

Glutarnic acid 19.00 19.46 19.32 19.82 19.24 19.68 19.42 24.76 24.24 24.50 
Proline 6.31 6.43 6.54 7.74 6.45 6.23 6.62 10.82 8.41 9.62 
Glycino 3.38 3.76 3.82 3.68 3.71 3.65 3.67 3.32 3.32 3.32 

Ala ine 8.82 8.23 9.03 9.13 9.14 8.31 8.93 10.94 10.58 10.76 
Cys-tne 1.44 1.35 1.52 1.30 1.37 1.40 1.40 1.44 1.79 1.62 
Va'ine 4.79 4.54 4.70 5.55 4.67 5.24 4.92 6.41 4.71 5.56 

Methiontne 1.75 1.82 1.78 1.87 1.58 1.86 1.73 1.29 1.75 1.52 
Isoleucine 4.19 4.05 4.01 3.91 3.83 4.16 4.02 4.85 4.47 4.66 
Leucine 10.60 9.00 10.05 9.52 10.22 10.30 9.95 15.02 14.78 14.90 

Tyrosinr 3.36 3.29 3.21 3.27 3.30 3.27 3.28 4.42 4.49 4.46 
Phenyla'anine 4.31 4.36 4.34 4.21 4.30 4.4.4 4.33 5.88 5.74 5.81 

aC31cujlted on moisture-free basis. 
bSampois are (68-5N) RS-610, (68-6N) TE-66, (68-3N) A ,grow Rangar A, (68-2N) Paymaster Kiowa, (6e-IN) Frontier 400C, 

(6S-4N) DeKalb C44b. (68-3M) Frontier 400C, and (5E-IA1)Paymaster Klowao respectively. 
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wts. below 51.3, and matI tire samples. MaIluration was stopped by a killing frost and 
is reflected by tie but. test wt. Comuparisons of crude protein content indicate no 
difference betwenm t imtma are no trendsnlure arid iresorghum grain, and there 

related to deetcrasitng bt. tCsl wIl. Ash contett was highest in the more inumit re
 
grain and imlay indicate earl 'dpo:;itio int'ral. anld develolpment of the grain
of 

structures fntlolmlly li'hc?:t ill:i.;.
Lover ether-extruct values ingrain between '12.4
 
and 45.2 nia; indicate rapid starch s,,nthcsis and deposition, whereas higher
 
ether-extract valnes betwe-n 45.2 and 51.3 are probably associated with
 
development of aleurotic !i;stte ard other part.' of the endosperm containing higher
 
levels of lipids.
 

The h'nduncv 0\',wlad hi, et fiher levels in immature grain indicates the relative
 
proportions (if liar mid piericir) trid the retindider of ihekernel. Cirhohydratles
 
dcterimined as nitroien-'rec exti:tct (NFF) are an indication of starch, since
 
complex caib,,!lydlakc; ate ichuded ill fiber. The (1ata show lowe, 'ai:es (NFE)ill 
the intlttre 11a:11, wh,.'reas \%,ducs for grain abcve 45.2 lb. per bu. are similar to 
those of Il:1tlre craitil. 

Amino icil composition of iiiitmre samhles collected fr in tileNewlon
 
Experiment Fic!d mid ceni':nJthle imtltre :,amplc.; are presente.Id in Table IV.
 
Average lysine valuc; for imnuittile ',t;iti hidier than those of
w.'eci T.tturc grain. 
Hligher values for airic ::ciJd, !,lyciie, end nictInonirie were ,lso observed in 
imnature grain. Vdue.,lovered inost ii immature rprin were pluktmiic acid, proline, 
and leicine. The lt cvlevel of lyrsine indicates that prolanijte synthesis was 
limited. 

Data on lt-l'rinlince of (licl's fed i.;,nitro!ctorus diets (Table V), containing 
immature and n:tie Frfontier 400C ,!ad l'yo:,er Kiowa, iitdiied poorer 
growth in i,roi;; le'd immit i -:i. Sinifi t .ifeice.s (' <0 ) were oid 
in 8.veeck \Vcihi;. Siili e o tecd con\vrsitol :lso wre obs'ervd.oieels 

Growth o chicL.s fed immiture noinitm lmn as poorer at each estimated 
energy level (ll, VI). "Ih. d, I iidicate that i:iaturc soritiim grain (35.1 lb. 
per bu.) vscd ill :tt ... l. ,'t rn'r'v ;a.this c,',' ti '.." 't .
 
k,,C r1if V. i , (oi" (1' 0i N. 1 1iCt.i i1(1 1e t:t tire
ano i-2wo iurnjete 11) tr 

sorghum grain to r.i.:ialy 1-p0 p lb.b less pt odtcn iV,? i.nergycontaiin I5 l:cl. 
tian natture sonlmim gr:iin. 'lie icLlt. of larloy (2) ha:t'e indicatcd ;iincre se itn 
starch through thc sixth anad sLNt'ith weeks aftci pollination in coin. The decrease 

TABLE V. PEnF'OIIMAr,'{WE OF: CHICKS ON DILTS CONTAINING 
NORMAL AN l.OW T'ST-WL;iti tOnGHUv GRAIN 

t
f1ushrj WuighI Gtaiil ' Fod Conversoic
 

Oiet Weiitt 4 Weeks 11Weeks 4 Weoks 8 Weeks
 
lb. I1. f. C.
 

o 


1 Frontler 400C 50l.3 614.0d 1,1t03 9)h 1.79 2.20 
2 Paymnster Ktowia bl. Eo,.ido 1l,-a.30 1.92 2.25 
3 Frontlet 400C 556. 0of SOi.!ah 1.89 2.3543.2 1, 
4 Palyrpnstnr Klowa 4:1.1 640.0f 1,4.ttlih 1.114 2.37 

aE ach dint fed to thre i|]oast fa i Im ind ah!i aaIf Uhl fimialt chickt r grouaap. 

Vnluos followed toy taa snino tottir i au tt stilo ltcimlly differont at the 19. level. 
C"rarts of food consumad per Fl.of weirfjht gain. 

http:1l,-a.30
http:presente.Id
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TABLEVI. GROWTH OF C14ICKS FED MATURE
 
AND IMMATURE SORGHUM GRAIN8
 

c	 ,
Grain Condition Productn Gain , Feed Convoriond

and Diet No, Energy 4 Weeks 4 Weeks
U. 

Mature 
5 850 535.Od 2.011l
 
0 900 565.4o 1.9411
 
7 950 570.rio 1.931j
 
8 1,000 585.2o 1.87j 

Immature 
9 850 467.2f 2.19g 

10 900 470.4f 2.1Oh 
11 950 518.Od 2.04l 
12 1,000 520.3d 1.971) 

aMature grain, 58.0 lb. per bu.; immature grain, 35.1 lb. -or bu.
 
bEneroV values estimated using productive energy values of mature grain and other
 

Ingrodients fur poultry, kcal. per lb. 
CGrams of fuod per g. gain. 
cd valus followed by same lettur not s.njniflcantly different at 5% level. 

in productive eiergy may have been due to reduced deposition of starch in the 
immature grain. 
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