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As soon 88 the N1 pn.t- was aumnul the Coumcil of l.l. _
umlitiu for Rursl w in wu (ot Uhich l.“l State
umuy m e -boﬂ nproud s keea interest in lmlm its
ubu-tmmm in the nom-. uvmof mmmm |
wée on wniversity men by chu m-s in Indis, COSURDL and
LD felt that the: mn uul was €0 use 211(4) funds to buld onqth
m.l uuctd mu- uhn thu vu huuot. a puum for cuq-

:Mw.d-ud!nmummuwu..
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:quum. for m m -ul mmu mm £ry m mu o m
ntun mm-muyum-mum ‘
 about so-m ummuux studsats, The mu -d uuuy otte
];w of Oraia Science - hluuy are i almost daily comtmct
'lth !oum ttulnt- -d vuuon. E | |
‘ ﬂﬂmmmwddm&pm‘um.m“
,‘xuu. on uml ;ntn to provuo th njor mtm of the m aptu
duuy hnh o! cnl.oru-, lnuu suu uumuty vuh its Departasmt
I‘.o! Guh !einco ud Induotry was a logical choice for cln ulr“q of
vb‘u .rm hv)l.vh' tho aru ot Grain uuunu.on. The omuuco. now-
ldp rmucb .and tnhh; functions of this organization could be
» “fou_pd on the isportant problem of tmproving grain utilization in Indis
_and other developing nations, particularly increasing the capadbility of
. Kensas State Uaiversity to effectively serve this area of vast nead.
mttni f.bo period of the gtuil:. a broad .pprqdéh to several atveas of
- grain utilisation has been involved. The nnd for such an approach not
“only coutinues but has intensified during the period since the great
m lﬂhhl’“. Comntinuation of such qf!orto, sponsoxed by modest
,auim from AID for continuing and expanding these programs, should be
of um-ouc prioricy.

- eleskives of the Gremt

2 ouocnvu Rastoted
nu um hgostives, se mm a the contract, ave a8
cuuum w. u tnll pduu -cunu u !ou
Mis sad other daveloping comtrise and to forthu




onab} ch.»htmuyumatnmm|ulwﬂuom;
:-lcmbm:uam»ur
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| ‘w'?‘. : 1 ‘l'o henuc tb upuunty ot luuo qu Mmt-
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l.cy to unlot mutm to lndh uul oclut dcnloph‘ ucuu h food
-.nia unmcm
| z. To nhrn the poo} of scientists tréined ia grain
‘hudltu. prouuh:. ocougo and’ u:htiu htouud dn end eapnbh
o! mhth. Indis and oﬂnr dmlopm uti.m
1 . To mctmt pto!auioul mnncu ot tln ucrmhg
tlpcttm o! 3tni.u otouu, hlaluu, proceuiu and nrhtm in devel
“opm countries. ) |
oo 4 'rd'&ncmruc college students to seek cauiri in
| ‘htcrutioul lmiec in l:hc broad sres of grain utilization. C
s, To ptavi.dc an oppottunuy for guduntc atudutu to
-obuh tuu:ch motunec on ptob:l-l of particular tclovncc to India
nl othu «nlonu counnm by uoutm wi.th r.mtcb activiuu
wtulmthuyothmc:lnmdh. SR
‘ '} 6. To otlmun nd cucourm tuculty .ad othor pro!n-
'nuul .u!! to couuot utun 4a. hut-ttml urvicc and to incre-
’an !mlty Mmlt in nﬂ utututy co-nnnt o uucumuul
’mbl-l ol hlu lll otht dmlopm countrin by m upon. Mr ‘
m mt eqonneu in tuum ud ruutch "



! lnvuvo! ﬁjoct'tvu"-

!'Iu mu objoeum Meo cuh .nlu-'.o m h lod
srain uuumm 1o Indte e other ammm muuo -dte !m“ .
dcn!,op tb ouqouuy of lmn State Mnuuy in these areas” hln
nui.nl Mt qul qhuu durtu tM portod of the graat -l hn
not u-a signiticastly numd. One vajor means for imcreasing the
m of & uum-uy 18 by tnuung graduate studeats in the
dulpud axea. A nad is by involvement of faculty members in pro-
grame fia n ares ueh e .uu utiliation in developing natices. Both
mhl have !onoi the basic tuuvork for administration o( this
, ‘.n-c The six ni-objeettm Listed are interrelated and bave received
'Mt eyual emphasis. It was decided at the initutton of the gramt
that sub-objective B "to eanlarge the pocl of scientists . . ." would
. be''dons on the liuu of quality rather t;nn quahtity. Yor this reason,
i:houdcr of atudents selected were limited rather severely and those
, cliommc promised ouppoft to tha coxpletion of their programs if pro-
gress vas satisfactory. ";nm has 'oﬁbugucntly turned out to be one of
the strong ‘pomn of the. program, since ic was discovered that maximum
benefits can bs obgained from having w~ or tﬁo students at a time vo:k-
ing in developing mations. The objectivas and sub-objectives are still:
"vm eouht-t with nndl in the area of grain nt:l.uutiou 4in unlop-
ing utull aad do wot tmtu further -oduicncton

1L jcemlishnsate

At .-nnx cutnu that have been used to datermise sat-
- .!m hjociives are listed belew as they

hlll,"tbmtm c! m n-t




reduste stwients ia food grain wiilisetiss
“in Tadts et m mm
n- m -! m in the m«) m toverds
“nuu. the t-m State Univereity Oreduste School W- for the

13

Th.D. degres.

K Tormlation and progecss of & research prodien tn
‘an ares of um utilisetion vita the Tesearch being accomplished tn &
‘ m eoutty.
: c. !to;nu in the ability of the .t'dcut to ud.r- :
ot.l .l uttenhto ptoblnl ot dovclopm nac:lou. putttcuhrly thou '
| -hvolvh. .l‘ll.l ucntntha ‘
2. Nrthnr dmlaphg tha conpctcnec of Kansas State
| Ultnuity to teudcr auhnnu to India and other nations in food ;nln
ucui.utm. A

a An uermod aumber of f-culty with interests in
prou-l of {nternational dcvolomt
b An i~creased number of faculty vith knovlul;o of
"a.ttcultuul ,pt'oblu- in India _nd, other dmlopin; cou;uu. particu- '
'I”htl.y‘li cvﬂuud by application to their special compatencies in train-
¢ An imcressed .!tocunuu of faculty to work with
M!ucuul m besed ou huhlu v-‘crnnnlm. and {aterest
o th -Mcu’t eu-try ul ics ml.n. mtienlnly those related
<o ‘lla 4_ -:_umuo-‘.



kal'umu o! the' unrt year:
mmhpmmlmumltnmwub. 6vu

followed and tuluod. A m-mt extension to elu graat vuhut dl-
>1t£ou1 fuading was uquund !tc- AID and qm:oud.

llr. httuk L. Finney coq»lct«l the roquir-utc for chc ™.D. (
dmu nd m granted l:ho degres. His duuttation. wt!.thd 'Hul!.n..
Cheatcal, lhooln;iul and Breadmaking Properties of Indisn m...:.".u :
‘Tesulted from tnutch carried out at the Central Food Technologieal
Resesrch Imstituta, W" Indis in collaboration with Mr. G. 8. Bains
of the Discipline of Flour Milling and Baking Technology. An sbstract
of the thuh is mciood as Item A in the Appendix. This abstract
lu—u'uu tbo !:lndinac of the ruurch and !urther detsils will not
bo gtnn qu. othct :m to say that the work wvas of -utul. uu-hc—
ttou to both mutut:lom. Dr. Finney puunted a paper conccmm thc
rmltl ot thc mustuntion at tlu annual meeting of the Alericn
Ao.ocuttou of cctul Ch-istc 1n Hismi Beach, Florida (Oct:. 29 -
2, 1972) An abstract of this pnmution is enclosed as Item l in
the Appcndix. A nnuctipt covcriu the major renulto of Dr. rinnoy s
recearch has ‘been propntcd and submitted for pubucauon 1n a ccinta:lc
jouml. Dx. unuy is currently employed as a pontdoctoul !ouov in
- the Departmeat of Gni.n Science and Induatry in orxder to obnu addi -
tional tntnh. in hutuu arising ftu his research uporu-cu h
'-;x-m A poper by K. A. Tara, P. L. Fiasey aad G. 8. Geins, "Demeged
-lutcl .d mm m lahtun to Water Abnnnn ot Flouxs'
o Todise Wheacs,” (Dls Stiths, y. M2 (1912) was published s rml{



dmimnwuwnmuumwm-u.;
M utn th unubt-suk uun hu . -dor o! nruuu of

!dm m uulun !ral pr. nmy s nﬂa A eon 73 nu Muet

o!:humo: uuclondutt-c, Annﬂu. m:. uumyamtw

W !ﬂhl o! !l.utl. lulcd by hh !m !ndm vhnto. to hia Indian

| eonumu ublch tnultd 1n the pubuc‘tm of mtlm: papor by. M-

: co-diuctor . um (u. A. Tara and G. 8. um‘ "Determination of

w Omch c«tut o! Plouxrs of Indun Hhun." Die Stiirke, 24, 159
(1912)

T ML umm l.oehvood and his family returned from India where

"he had been onducth; ‘research at the Cmtral Food - ‘!.'ochml.ogical Re-

‘sesrch Iastitute, Ilnoto under the co-dlrection of pr. 8. K. Majumder
in the Iu!untion Conttol and Pesticides Discipline. Mr. Lockwood

_wrote a Ph.D. diluttum entitled "Organophosphate Pesticides for Use |

‘a8 Gtain P:otcctmtl in Indu. -Degradation of Their Residues during

lﬂ.ll:l.n; and Cooking of Cereal Grains.: An abstract of the thesis is

enclosed as Item D, Appendix. This abstract susmarizes the findings

of the research and further details will not be give here. The work

‘has uMd cmﬁcubh interest in India. A requdnt was received

and npptaud from Cyanamid India Lhitod, Bombay, to reproduce the ab~
stract of Dr. ucbvood's duurntion "for free diuttibuuou a3ong var-

* fous. u:lnt:uu and gum tcclnolo;:lot- in Indu wi.th the complimsnts

of cynnul Indu Lmtod." A request ‘was also received and approved

ftu an Iudna ntuololut to tom:d mcul copies ol ‘the abstract

‘  :to Goun-nt of mu olucuh :l.uvol.v.d in decum«-uuu eo-«nm

" oha ....,nf erain nrotectants. Dr. Loch'ood prountod 8 pmr covering



ch results ot clu uwucmtuu ‘t the amnual luuu of the hu'ua
ummm o! Cuul Moto in m-u luch. Plorida (Oct. 19 lu
2,_ 1972). An dm:uct of thu pumntuu is -ncloud as u- l. |
Apindtx. Drx. Lockwood has rocentl.y acuptod an ulip-nt 1n lmh— ‘l
‘dnh with the Intomt:inul Volunuty Services, Inc. The position vtl]
involve dmlopunt of guin storage and handling methods tor uu at
the locnl vnlage levcl. an area directly related to his tu!.ning under
tlu 211(6) program.

Mr. Alvin Siegel mt to Pangkok, Thailand in July. 1972 to initi-
ate tho‘ research phase of his Ph.D. program. He was originaily scheiules
snd approved to go to CFIRI, Mysore, India, where a project had been
formulated vith Indian scientists at the Institute. However, at the |
last ltnuéc, a directive from AiD necesgitated a change of country wd,‘
ffter telephone discussions with Dr. Irwin Hornstecin, Thailand was . |
chosen. Mr. sug'el is conducting research ;t the Institute for Food
Research and Product Development, Kasetsart University, Bangkok under
the co-direction of Mr. Amara Bhumiratana, Director of the Institute.

A project involving studies on the prepautibn, acceptability and
nutritional evaluation of cereal-based fépds for children was planned
and initiatod. The 211(d) professor traveled to Bangkok m‘&ptﬂcr,
1972 to complete the plsanning phase of the project with Mr. fiegel and
Mr. Amara and to make necessary arun.cunu;for &ccomplishing the
roﬁrch. The itinersry for ‘the trip :lnclndod:
Sept. 14 MNatiomal Pood Research Institute, Ministry
of Agriculture end Forestry, Tokyo, Japsn
(The 211(d) professor prasented s seminar

end censulted with Jayemess scientiets and
on ressarch rohud to the 211

ocolleagues
(!) vnm-)



il_pt 16-22 !nttmo for Pesd Resacrch and Product
' Muput m.

A coy ﬂut-louuul mntd rice’ -oodh m basn !omutod for
| 'uu v!.th chudnn. !ottumuon m been dm with 20% ead 3C‘! soy.

; ,ﬂ.ont vuh uthto-m dd«l to m fomhum _A soy nour-torti-

uod ri.cc cuc\t has' also burl fomluud and used to puparq a deep- |
frud mck. . Acccpnbuity studies have bean conducted with adults and
ochool. chthlrn using this product. Initial studies concerning pripara-
‘tion and drying of the rico noodles hpve b«n completed. Soy-tortitud
rice ,_uodluvmu prepared by a local noodle factory in Bangkok, air
" dried and packaged for shipment to northerr Thailand where feeding
| lﬁu}hl have been initiaced in child nutrition centers in two villages.
Acceptability studies are currently in progress in child nutrition
cmt,x- in Ban Yang Village (60 children, aged 2-7, average age 4) and
Ban Mai Village (55 children, aged 2-7, average age 4). Samples of the
products currently being evaluated in Thailand have also been suimitted
to the Wisccnsin Alusni Research Foundation for nutritional testing and
analysis. The 211(4) pro!onbt, accompanied by Dr. Paul Seib of the
Department of Grain Science and Industry, made a second trip to
Thailand in May-June, 1973, to coﬁlhlt with Mr. Siegel concaraning pro-
gress ot( the research, to evaluate data collection and results to that
pojnt, to observe the acceptability studies in progress, and to plan |
the final stages of the research program. The itinerary for the »tuﬁ '
includad:

May 22 Food and Agricultural Organization, Uaited Nations,

Rowe, Itely (to comeult with Dr. H.A.B. Parpia,

Director, CPTRI, Mysors, India, comcerming work dowe
_ at Mysore by two 211(d) studeats, publication of the



work," nﬂ poutbtuttn for future collaboration).
lhy 25-June 4 Institute for Food Rasearch and rtodnct.
Development, Bangkok and Chiangmai (to obsetve
acceptability testing at Ban Mai Village).
C. A summary of the accumulated accomplistments during the
period of the grant can best be done as follows:

1. hhtionlhips have been established with Centul Food
rccbnolojical Research Institue (CPTRI), Mysore, India and with the
Institute for Pood Research and Product Development (IFRPD), Banghok,
Thailand. Collaborative resesrch of interest to the above two institu-
tions and to Kansas State University has been acconplithd at CFTRI and
17PPD by 211(d) students. Personal relationships have been established
bétwa_en personnel of CFTRI and IFRPD and faculty of Kansas State Uni-
versity. |

2. Two students have completed their Ph.i). degrees under
the 211(d) program in areas rolated to grain utilization in India.

3. A third student is conducting research in Thailand
concerning the preparation, acceptability and nutritional evaluation
of a cereal-based food for children. Initial results from this research
look most promising for the development of a potentially useful pro-
duct.

| 4. Increased faculty interest at Kansas Stgtc Uni;eflity
in sgricultural problems of India and other developing utim hu
octurred due to direct involvement of faculty from the Depaltment of

Orain Scissce and Industry in the 212(d) progras.



D. The proportion of esch year's expenditures that was used -

R ' Proportion of
Activity - sxpenditures
Research and training 64%
~of. graduate students -
Teaching | 123
Consultation 24%

. g_u_c_‘ ¢t of Grant Supported Activities in Developing Institu-
tiopal Capabilities. |
The capabilities of an academic institution may best be evaluated
: 1n terms of its areas of responsibility. These include teaching, re-
search and consultation.
A. Development of Teaching Competence »
The 211(d) program has been used to enrich the teaching pto;fu
of this department cnd the services of those involved in the 211(d)
ptograa have been made available to other departments of Kansas State
University for use in thair toaching programs. It is strongly believed
that this approach is of more value to this University and its students
than the crestion ot new coursas svacifically dealing with internationsl
agriculture. This is due to the heavy international commitment that
Kansas State University has had for many years. As the experiences of
students and ’taff imvolved in the 211(d) program are incorporated into
thed® various tesching assigmments, many more students will bensfit from

these experiencas than would the few enrolling in amy one new course.



The 211(d) professor has incorporated experiences from the
ﬁl(d) vﬁt";.;r- into the tvo:counis he teaches related to !ootl‘ science
‘and into his involvemer ~‘;' in the food science interdepartmental program -
at Kansas ﬁtato Univariity. The two graduate students t‘t\lmil.ifl‘;ﬂ
India last year presented seminars conccrniné their reasearch and :'u'pot-

fences in India. Thess were attended by :I.nter.e‘ued studcni:i'md faculty
from this and other departments within the University. The 211(d) pro-
fessor presented a discussion of his experiences in India to a group
of College of Agricuiture sophomore honors students in one of thoir
colloquia and answered questions from the group. The teaaching compet-
enry of thcvtvo staff members whc have accompanied the 211(d) professor
on trips to India or Thailand have definitely been increased as a result
| of their involvement in the 211(d) program. Ome of thé professors
udicated that he had heard of some of the problems faced by developing
mtio‘no. but lacked real understanding of them until he was exposed to
the experiences of his trip with the 211(d) professor. He called this
the "realization aspect” and this sentiment was echoed by the second
professor. Such understanding and realization has definitely increased
the interests of both professors in international agriculture, has
mctuléd their ability to advise and work with international students,
and has increased their teaching competency as a result of their incre-
ased understanding of international students and agricultural problems.
Development and improvement of teaching competence occurs as the
experiencss andi compstence of tuaching faculty are incressed. As
woted sbove, this is certainly being mcoﬁli.hod via the 211(d) grant.



mm—u o! !uurch w
lnlum m M luto Mmouy and both cu Ceatrel

m ha-m.ua louuch mzxiuu. tlyoon. um. .u the. mmuu
‘!lrr M m a-l Proluct M.lop-nt. Iu.hok. have bou ntmth-‘

"fud -l dsnlopd ccnutublu ucluuo of tochucal Monntton and
"-?uu-u lu oemul botvun muvuul- in the tnstitutions via the
,w.«) pton-. Wew areas ot mutusl research interests sre becoming
"n”.t-t which are uennm the tuutch competence of . .scientists

‘u l-.u Outo Uutnutty by opnin. nev or expanded areas of research.
>R. g B utl I”-cy wud thc zll(d) protouor to India during
‘1972 ¢o mu ‘the whest quuty -evaluation being conducted by Mr.
Patrick L. Pioney at CI'I'II Dt. V l;noy'l research speciality is cereal
chenistry, iacluding ccrul ;rain quality evaluation and tuuctioulity.
As & resuit ot his upctiucu in Indu, he was interested in the pro-
poul of an African student uho wvanted to ltudy utilisation of milo, a
!ood I'Q‘-F widely used in pnru of A!riu Dr. Hosenay told the 211(d).
mtouor that he probably mu not hnn bun so interested in this
proposal 1£ 4¢ had aot bua for hu apcruucu during the ctrip with

the 211(‘) p:o!um A otuy of -uo uuuntion in food products was
iaitisted .il h&s.vesulted in the c~htion of an M.8. tm“. with

ch dtltheg nuuuuy tht :bc toourch nay bc couunud at Kansas
Seats nummy and -mm work vm mmmy be contisued by the
;m lollnl. her utm to A!riu. This was & direct tunlt o! ,
‘;th m«) m- and the unlv.uc o! 8 faculty mesber, even thui
,;mw m- wers w0t weed 1a the Africas etudent’s progran. L



mtm hco -meh ocmmc m tactunnty. 1o m
An the zn(d)l‘ !um . uboutoty. m w.-. c-hnu u mw- '
'uomm of -mcm from scms of the uh.m muu in Indis dor
tlu 211(d) mt-. " fhie to bctuc;ou to dctonm mnor thuo m |
uunncu bctvun the ontcm of Indisn mau and U.8. whun since
- out of the former hed uausual blktu propottul. This incerest. 188
divect result of the 211(6) pto.t- nd tln hvolv-ut ot .the. zuu)
"pto!um ‘

Ths resesrch cc-pot‘ncy ot a utnulty is incressed as the inter-
ssts, knowlédge and oxpuhneu of thc laeulty are increased. Such
sarichiment enables uw appu.uuou. new probl.o and different views
" to be formulated by tuu:ch personnel of thc University. $._lentists
. from Kansas Szate Univcuity and the two u-ucucm- at vhich 211(:!)

" students have been litiuiod have exchanged mgqr.ution and ideas on
potential areas for collaborative reuarch. !61' information oxchnnge
niu! for consultstion. If the rehtionship between Kansas State Univers-
uy and these institutions and thcit -ntf 1- allowed to contimu to
develop,: significant areas of mt\ul coopcu;iou are bound to emerge.
During discussions with Dr. Parpia, Director of C.P.T.R.I., in Rows -
this yiu. the mutual benefits of the associations initiated during
the 211(4) grant were mentioned many times and tha great need for such
associations to continue wae ==;hasized by both Dr. Parpis sad the ..
zu«) m!uut. umm the tcnurs of ch puult. gnnt. these ssso-
clltun -‘ nhtm luvo jut boon latt.utd and wov nood time,

M .ﬂ ‘lm!l- m raach !m‘. m ’! tha lt‘ll ‘l
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m o! tlnu vﬂ.l. ucnuo tlu uuuuh coqctm ot tho ncuncuu

hvoivad. partteumly u nras oﬁ food guin ptoductm. ot.orm ud
utilucuon n dmlopiu uuou ,1 . SR

vl
'

; {,‘\—}'“ €. Mhmt o! (:qctm for. Comlutton and Suuu

Al indicated 1n tho lut two anmul. tcclmiul nporn and min
roqhuind u thu uporc. oxpcttencu gained 1n mm nnd ‘rluihud
by » tulcnu aul .tn!! puttcipltins 1u the 211(«!) pro;r- increase
thctr euqctoncc lor conmltntion and utvice in thc following ways:

In!otnuon and knowledge gnnod fto- these experiences

coastitute a pool of knowledge and information concetning international
agriculture, particuhrly grain utilization in developing nations, and .
food problems which can be udo avuihbl.e to the mivenity coamunity
‘and other interested individuals. |
| During the trip to Bangkok this year, the 211(d) professor and Dr.
Seib met end consulted with Dr. Narudom Boon-long, Head, Department of
Yood Science u\d ‘roehuolou. nutun Uni.vcruty concerning the devel-
o'-uc of tha dmrnut at uututt md probl.n of mutual unrut..
Al a result of thu. m.abnum tor uubluhm a sutually bems- |
ucux uhtiouhtp botvm the two upuuau ie botu cplcud. '
_Iall otnunu !rol buturt Untvorony au eun‘utly otuym !ort
. uv-ou «.nu at uuu State mtmuty. mo:u:m comcerning



poutbh mnlnnn h the uu of iood proc-utu u .ho um ooxu.-:('
ttd u n tuul.t oE tlu contsct vuh m'. lomdc-. ) |
2 ‘l'lu -ou utquc conenpt ot thc zu(d) pro:r- u tln nbn-'
1ty to !omlnu - nmrch projcct 1n an aru of mtual interests
tbtmh dtuct coopcutton wttn conuguu in dcvelopins countttu.
rhu obutvum has b«n voieod on several occasions by Dr. Patph,
mh uttouud in Rows chh yur, and cannot be stressed enough. The .
amtuncn guud through uuch a venture are not avaihble in the
: Uni.uuity other than thtough the '211(d) program. the 211(d) prograa
‘ u ndntnuurod by this univeuity has been based on petnml conuct
by ocunt:lntl. devoid of political overtones. This fact was e-phniud
to Hu. Gandhi, Prime Minister of India, by Dr. Parp:la when explaining
thc strengths of ouch s program and vwhy its approval should not enter
the tnll of poli.ticnl considerations. As a result, the visa applica-
tian of Mr. stenl m approved for India after AID had :lndicnted such
visas were not bcing consi.dond favorably. !‘urther it hu bcen indi-
caud that we can continue to phce students in India undet the provis-
ions o! the Zu(d) gtant because' of the nutual benefits dérived fro-
porml uoocutionl between secientists. It will be most regretful
if these cttortl and ptogrm are lost through lack of foresight in
aruutu the low hnl of funding required for their continuation and
up-uim It 1s stall firaly believed that the 211(d) concept wm, |
n.-wa. len m. p:ovc to be the most vubh. least expensive nhlcu
to. !oom uuuub.t o! -u-mu-c m tcn tc‘n?m bocn-
‘tasticutions and. mm- 4n «nhphc uuou -« thut covater-



s Whthout the nltticll tnll«tlm 0‘ tnchicll
e tesms: It hubun ohovn cm nchm cqn oycuu on
holoulm wld;wt thc nud !or lnm oupport o:minzim
cthu thln .tiu lhtor iutuuuon m the dovnlop'lu ution. e

hpcriencu of thou mvolvod 1n thc le(d) procn- are
 - ja.ny utnud thtoush hctutu. ut.iurc. conucl: v:lth mcmcmn
'“itlllu\u M dlumtona vuh ot:bot fuul.ty -ubcu hcvtng mtotutt
,h wu ud otlur dwcloping ution:. |
| ‘“ m 211(6) px;ofcuor prcuntod . l:alk to a group of fan t-iliel
1n Iulim concernin; the 211(d) pro;n- ac Kansas State Univcuity and
Aite uvolnlut in 'l.'luu.and. "This was tlu third year that ba has done -
80, with India boin; qphniud the prcvi.ous two years. This presents
an excellent omrtqnityvto ducuu agricultural problems in dgvcloping
countries utiliitn; experiences derived from the 211(d) program and to
answer qunltiohu froq a group vho often queafidén American involvement
in oﬁch ptogrm.x The group has shown cmi&&nble :lnthent ‘as indi-’
cated by three invitations to wpeak.
As a result of the vtoi.t Py the 211(d) ptofeuor and Dr. Hoseney
at tht Bread l.uutch Inltitutc of Australia and C.S.I.R.0. Wheat
jf Research linit.rllo:th lydt u tboy ntumod from India last year, Dr.
‘David Simouds of the Vheat Research uuc visited Kansas State Univers-
| ltty in lloy. 1973 uadcp m-zn(d) tpououhtp. He presented a u-mr
;cmntu m rnurgh on ccrul protem vhtch vas attended by
,-Mtl and. on!! vlth uuunu 1n cuc ares of ;uin science. This
1 sn'excellent example of the relstioushipe that can be formed from



u;tvitul occurtm ‘duriag the le(d) ptogun which hold pre-tu for"
-mnl. bmﬂ.n to both :lnntttutionl 1n 'yuu to coms.

Dr. Paul 8¢1b ncco-plnud thc 211(d) ptofonor to ﬂuihnd ia lhy-
Junc. 1973. Dr. Seid 1- cerul ch-ut with particuhr interests in
citm:lén proceseing of grains. This 1is an area in which t.hc Inltltuu
" for Food Ressarch and Product Development is acquiring capability due
to ptovis}ion of ‘a Hmét Extrudex by AID. The experiences that Dr. |
‘Setd had in.m:llmd.;mbled him to become more familiar with the agri-
cultuge of Thailand.. This was his first involvement in ‘mtemtioul |
qticulﬁuu and he returned such better qualified to work in this area
and with more interests in doing so. 'Lhin ie again one of the finut
examples of the use of the 211(d) program to incvease the teaching,
" research and consulting competence of Kansas State University by in-
' ‘creasing these capsbilities of individual faculty menben; already __‘
" involved in teaching and advieing interuational students. 'r;r. Seib
atutly benefittcd from the trip, his dincuuions with peuonnel in
Thailand, and the experiences he had involving cereal production and
utilization in a developing country with the food problems attendant
to such an area. This has increased the competency of Kansas State
Univet‘utlyAto assist with food grain utilintiog} in developing nations
. by wore effectively equipping one of ite younger t_"aculty',mbcr_l to
work in this area. ‘l’hh il oncupcct“’of the 211(6)‘- progran which
' ’nhould be oneouncod and used, tor it truly achhvu the objectives ot
' cho ;f-c nd rul have a luuna :lmct.\



ﬂmmummﬂmcmomhc««lulyctmuth .
qc.m o! ;m tmfl ‘no n-pnnnt ot Gutn Setmo ud !ulutry has
jmuﬁmu umum-n umxv-uz. ‘This a.mm hncn '
| uullut ﬁuthnull unnﬂ.u for 1:. umrch md tuum lu\-
ffemu 1% :ﬁ. f1s14 of grain sciince. mmu md-m nm -.uma
lmu State Ullvmtt& tot -liy yun for tuining 1p au!.n oeunca
and ’tuuquon. plua u-u-. to dv-eo-l dm«o 1n th-u ntm No
'upu 18 hon to the @) mtcuor to nﬂ.oct i:lu lctul mn
o! !outp students tntnd lnu h -grain utm curnu).y. n"tou-
‘1&“&7 so—m ot the guluto ctuunt urouuat u the unnut o!
‘Qrata Science sad xaamq 1s mmuul. 1.e. 3s-w m.ruuouu
’otnuuto. Innmtupn wheat tun vuu this domnnt uululy
. throughout the ‘year to ledtn of .nin uunuuon and nuuch co.com-
| ing wnl .uiu. During the uport period, hulivuluh. uilling
noupn nd uhut teams vuttd tho anrtunt ot cuin Science and
K Iaduntry !or ou-duy brhﬁuo !m lkmny. 'rurk.y, Jnm. Chlu ('hivn),
_ntul. W Gnnny. um, O\llt-l.ll‘.‘ l'cru. mhnd. luly. lruu.
- Latina Autl.ea. ﬂuu trunu;- ere Mrd b7 Grest Plaine llbut Inc.
and lordn Agricultursl unuo of th. U.8.A.

lluu Srate University is emtttd to ¢S cc.upt 'em hunn—
lull uuvttuo are 8 h;uluto cuem snd ‘function ot cll 'umltty.

.ttwnlqmmdlmlmthmm-ut«umd .



mttuu irs huh dqru of momt and Imolmt h inumeuul
vto;u- ot this mtuu. ‘nnu pro;un sre diverse u ncun .d 1: ‘
mt be tuuud tlut & commitment to teaching md tuhh; !min
;tduln utul_ato represents a major co-unut of the resources of a
v‘mtvqtnlty. Kansas State University has been a center for such activ-
ity and it has only uccntl.y become nscessary to place limitatioms upon
tln u-bor of touun .tudouu earolled in the graduate programs of
tllu Mmuty. This was necessitated by current economic conditions
h the United States as reflected by dccrming financial support for
ztmn education and research.
" The University has been involved in India on a university-wide
'b{ldil since 1916. The University has staffed and operated a program
.to aid iu the i!dnlopunt of Andhra Pradesh Agricultural University at
.ﬁyllﬁt.bcd. A lacge mumber of KSU faculty have served abroad under the
ptidvhion- of this program. The program was concludad in September,
1972. after approximately 61 man years of involvement.
o In 1963 Kansas State University signed a contract with AID for aid
1n developing Almadu Bello University in Nigeria. This program involves
hlilim in broad areas of agriculture and veterinary medicine. The
program has baen in operation since that time with numerous KSU faculty
mcnbers having served there on two-year or short-time sssignments.
Approximately 22 families are curreamtly on assignment in Nigerias.
Trainiag ead research programs in grain bandling sad processing
wmmmxudu-m.mmmmuwmmrmu -
Ont um -l !-luuy under contracts vlth Am Por the fourth



i “’c“ulct mlc“.qm !h Mt mtu -

muhhuhcomubdtoumcouodu tholut-huu.; f
nm thu m mtuct. pro;un uvolvm grcin uo:m. tuuporn-'
:m utl pémum mo eonthud and aut! -u-boro from this dmrt-

J‘,("‘ .

pt nul th Dcputunt of lconaicl nvonad to Pm-o. Indonuu 'aad
Mhﬂ to counlt on probl.-o puumnt to ‘these arm mua: this
I-. ntaod. th. Dopltmnt of Grain Scuncc and Indunry hn continued
ltl mmtvo nmrch pto.t- conccniu nutritioul. upran-ut of

ul-buod toodl uulo: th. ptavutou of Contract Amlcod-lsu One
tmlty u-b.r vnt to lbrocco in relation to protein-cnt:lchcd cereal-
based food products dmlopod fm this research.

Professor Arlin Ward, Dcpartunt of Grain Science and Industry,

nede an utmive visit to Eyropc during June, 1973, sponsored by Great
Plains Wheat Inc. During his trip he consulted with 36 different mill

oruiﬁuim in six countries concerning problems of cereal grain pro-

cessing.

VI. Othsr Resources for Grant-Relsted Activities
Many divisions of Kensas State University provide cithot direct

or indirect support to the 211(4) pro.n-. The university comtributes
ths salary of the 211(4) prof‘uor _Mainistrative services and advice
are ptcv“d by the various htmntioul programs officu that have
extensive overseas mjocu. In addition, the overall staff of the
w of cuh !eunco sad Industry contributes. in ismumberable
vays to th mou of th. 211(d) project, by providing office space



and nbuty muum. s well as .tm dvuc uul aeuu.—nt to
the 211(d) students. . Table I reflects the distribution of 211(d) gramt
funds.
VIL. - Next Yest's Plen of Work apd Anticipared Expen ftures
‘During 1973-74, s ove-year extension to the grant approved vithout
‘additionsl funding, Mr. Siegel will complete the requirements fcr his
‘., degres and be terninated from the program. Acceptebility testing,
lcoruo studies (phyli.ul. chemical and organoleptic tests) and nutri-
ttml evaluation :ot“t‘hqv soy-enriched rice noodles and rice snacks will
In elnphnd in ‘rhnthnd during September, 1973. Mr. Siegel will then
rctm to mul State Univcuity and write a dissertation based on the
rmlu of his tuurcb in Thailand. The 211(d) professor will travel
to ‘l'lnilnd to co-phte the evaluation of data collection, to consult
with Ht. hln concerning future plans for any product developed by Mr.
Siqol. inclgdin;‘ any need for further development research, and to dis-
';:ull the possibility of future collaboration between Kansss State Uni-
rvonity and the Institutcp fqr Food Research and Product Devalopment.
.MI trip is considered a necessity to arrive at decisions comcerning
thc future of any product developed by lir. Siegel and any further col-
h)ozafton between the two institutioms.
o As indicated in the proposed budget for 1973-74 (Table 1I), major
ag.‘ttutu for equipment will be made. Approximstely $19,000.. will .
um-co-—jn items of squipment which vill be used at Kensas State
Mmuy Io ed.thu .l initiate new ressarch ia aress related:to
ebubjucmmd:um ‘!hpwehuoltmmwm



" ;'—do poutbh %3 t.bo mcumm o! the 211(d) pu!omx s salary by
l-ul luto m'uutty nnu mihbh that portton of the 211(4)

| budnt lor purchm cf ‘equipment. ‘l‘hi.c u an oxccucat example of the
tuvolmt of non-211(d) furding mbun; uses to be made for 211(6) |
funds whtch will have impact far boyood the expiratioun of the c_utrcnt
grant. rhu wtll dtuctly focrease the uoutch competency of Kansas
State lln:l.vcuity :ln areas uhud to grain utilization in developing
;mtim by mbnu the purchase of equipment which can be used to

'\‘conti.mc prount ressarch and to initiste new research in these areas

_ at Kansas State University.

VI1I. Other

lepotioncci gained by Kansas State University during the tenure
of ths present 3not indicate that programs of this type deutve very
huh priority for contimution and expsnsion. It has been found that
these programs can be cffectxvely adminiatered with a modest level of
ytmdm; in luch a way that the Univcuity is able to continually expand
ite capability to serve dweloptng nations in the area of grain utili-
zation and to increase the effcctiveﬁiu and interests of faculty mem-
bers in international micu.varq, particularly in the ares cited vhich
Tepresents a vast problem on a \u;rld-vuc basis. It is our opinion that
a program such as the current 211(d) progras at Kansas Stal;o University
cae be oﬂoéttuly coatinued at tbo preseat level of funding, i.e.
40,000 per ym. ul could be w to includ- developing nations
| | other thea Indis. nu latter facet mu be most desirsble to sllow
saximum benefits to be realised from such involvement. The progrem



Dhould continue to be centered aromd the training of one to tlntu
;uduatc students at any one time and the involvement of & l.mud
mnbor of faculty members from the university. Such a program vould
lllov maximum benefit to be derived from the grant. AID is urouly
utnd to ;1v0 priority consideracion to the continuation of this pro-
gu. 80 thnt the relationships now initiated can be strengthened and
onhtgod. The ottgn;th and desirability of this type of progtu has
been ﬁndcrlincd by thoqe involved both at Kansas State University and

in the institutions in the developing countries.

IX. Report of Expenditures
See Tables I and II.



_ Table I o A
m.czummm-amcummmmmamg .
Bovisw Yeriod July 1, 1972 to June 30, 1973

TORAL $26,289 $153,896 $46,106 . $200,000



Pable IX ,

Rupenditure Reporc
“(Astual asd Projected)

‘Under Institutional Grant AID/asd~1931
Raview Pariod: July 1, 1972 to June 30, 1973

”
"~ (Line Items to | Total
Confora to Budget '
in Crant Document) ;
Q.8 ;
Salasries $ 5,273 $ 57,093 $ 6,000 $ 62,093
Graduate stipends 9,575% 49,747 5,370 55,117
' !
Exshage professor «0= 1,068 == i 1,068
‘ <
Sraval 6,2743 2,794 | 8,50 ! 33,29
. 2, 6456 |
Rquipment, supplies 5 ' :
"‘%—- ‘-
» 289 3,89 , 200,000
1‘ One-year extension of grant without additional funding spproved,
-z-crm:o stipends include the following: Patrick L. Finney $ 350

L. Merrick Lockwood 2,683

Alvin Siegel g,ﬁg
» 375
2 1072-73 Travel includes expenses of :

a) Dr. Lineback's, Dr, Finney's and Dr. Lockwood's travel to 57th Annual
Mesting American Associstion of Ceresl Chemists (Miami Beach, Florids)
to present scientific pepers resulting from zu(d) research,

») Mr. Siegel’s travel to Benglok,

¢) Dr, Linsbeck's trip to Banghok.

d) Mx, Siegel's trips in' Thailand on grant-relsted business.

¢) Per diem for Dr, Lineback's and Dr. Seib's trip to Bamghok. Air fare

- m papusats reflect: elu official costs nul.nd from AID for veturn
- of Mr, Loslwped nl Mx, Fioney vith their families fvem Indis.

i i .Lomme of qu—nt essting move then $100 ave imcluded.






Item A
Mnu of s uuomthn cnutld ™illtag, w. nuomun
'-u nmuuu nmum of Indtan mnm" subnitted by Patrick L. Pioaey
u dn Omu ubol. nuu State llnl.nuuy in partial !ul!uhu: of

.uquu-nto hr the Ph.D. degres, 1972 (ressarch done at Central rood
:Mh.lul Institute, Mysore, India under 211(d) grant).

lhylmi and chemical tests were conducted on 33 Indian varisties of
wheat (54) samples). Wheats were tempered according to hardness and proteir
conteat and milled on & Buhler experimental -11’1. Flours from the wheats

von evaluated by the following tuﬁ-: protein, woisture, and ash, Zeleny
qodillnutton. Nagberg falling number, gassing power, mixograph and farino-
graph studies, and three experimental baking formulae.

Results of those studies indicate that presently grown Indian wheat
varieties vary greatly in their physical, chemical, rheological, and baking
characteristics. Varieties may be conveniently divided into two groups:
(1) those vhich were introduced in 1966 and are of Mexican stock along with
crosses made with the Mexican varisties, and (2) varieties varelated to the
uvly um. high~yielding Maxicen varisties. |

" Varieties from both groups wers found to have m..cmny high
nm .hupt.hl capecities, with values approaching ao por«nc. in -ptu
Ql ..n“.-l lovw flour protein ululu. mmmumm
mnm-mmm stadiss on Indien vhoats eondusted fn 1940 end
‘. mﬂumwmhmhmm-b e




,_hwlvu m m u ll-du _m’u mnuy Loe -n',
1npor W lhu uruty c! oo-uul .muu-m in India, |
mmu gu’ h-uhm mm.obm m: nm;y with emcelleat
‘breat chasusteristics esd loaf volums potllthl greatsr then the n.mx
"I‘MIC m (III-WA). a eoquiu ot nhan-uvou.o  Untted lum
grown lutd ud mur and lu:d red cpri.n. brud ubuu. !ht m-m vas

"uol in the ltuly a8 a8 ltmda:d ﬂou: i.n omr m .wlumuly compare
Indisn varisties with known United States varieties and to standardize all
work on a daily basis. |

It was found that a nusber of Indian wheat varieties responded from
mhr;ﬁcly to greatly to potassium bromate. 'This fact wvas discovered by
eoqcttu the results of the AACC lean formula bskink test with those of
" the AACC test including 1 mg. potassium bromate. Kalyan Sona vas found to
respond to potassium bromate from medium to gfutly. It way be assumed that
present day bakars might pvbﬂ.t by supplementing their present baking
formulge with potassium bimto or another equally acceptable oxidizer in
cases vhen lack of volume dus to low protein conteat in the flour prevails,
, Other pmh.m varieties with excallent to good baking characteristics
‘-‘!.nelud- normal and huh-yuldin. varieties. Since Iiulh is necessarily
| concerned with food qmuty. the most i.qormt of thon variesties are
the nm-yuuu. onss. Those include WG-357 and WL-212, two varieties
which had cml yields evem greater than nly.n Sona, but lmm ot yot buu
- uloud to the taa-n. loth vamcu- had M.h water. dmntm upctuu
 and medtum high loaf volums poteatial.

BN A



unco thu -uu-. -t b&h. tlhotrlu are. Mly cnlanl. h
'zuu. m.h-.mhm-mwm. mv-uwmm. th |
' ‘otuuum ot Ralyan lou'u high nm .bntuu capacity nd u.h
ioc! volume potential 1is wucnt. And. 1f cln other uruttu ssationed -
_prove to be commercially equal to mm Sona, the wun m: d-nlomu
mund and pujoccod ‘into the near future will eonttuu to be nooumo- :

| ment to the mt of etn world


http:ladle.an

Teemd

2 x.. Pisney, O, s. Batns, G, lmuy nd D, R, Lineback "muu
nd Daking imhéu- of mu- m-.'f sm mx u-m-. of m
:._yhtuca Auoohtm of ecml wm. m:mt 116. m-u Iouh. nccu-
.l(oa. 29 - lbv. z. 1912). _ SR |

, nuru. Tecent years Iudta has upcruncod :mlutlouly m- in .u‘
‘ml nhtd eo Uhut pvoéuetton. New va:uem v.u htwm to plant
,bmodcn nd qmuo-nu in the -!.d-uxuu. m cmmo mn mads with
ytudumu varieties. Increased ul:uiuunn o! oub-oou unr occurred,
| Iqmd hntu pnettcu i.ncrmcd. Gmter ooopontlon vu established
between nchntuu in related nelds, cxunnion agents, and hmu. A
3mur demand ﬂor vheat developed and pmductlon of wheat tncruud from
mm:muly 15 to nearly 25 million metric tons bct:vun 1965 and 1971.

An incrsased avarencss and intersst in vheat quality and its evaluation
ﬁl resulted, . Recently a two crop-yut study on the milling snd baking
. quality of Indian wheats wvas completed during an 18-month period at

. lc.r.r.n.x.. Mysore, xndu.‘" Studies v‘.f. Q.a. on 35 varieties (54 samples

. 4n all) from three brudln. stations, All varieties of co-otcul
. ‘: ,luntﬂcncl ware included, clou with other pm-iun; varuun not
yot released to the farmer. Milling, chemical, phyniul-dou.h,
baking tests (100 g., three formilss) ware sade. ALl bakes vere conducted
with »(.-u-i water sbsorption ud optimm -titu.nqutr-uu. Soms of the
aevly developed varisties hed medium-hish to high loat-volume petentials, The
_ujor 'hnc pnmtly grown in the runjab and ducrﬂmtd clmwgbut Indis
|, ARalyws Soma oF ﬁm}wpm o be cowparable vith .ooa-quucy m |



vinter vbuu m in the Gmt Flaias of the U,8. Ratlier mhm h
India quuttoud the mmu of tlu Indta nrmm h mt- m
(a0y).  Present results indfcate that approxisately 20 to AL of the
va:tcti.u tested mpondcd ntptucatly to 1 mg. a! n:o,.

Iﬂ.:t.u thu and tolerance nrtod .mtly wng varieties, vanging
from mixing times of 1 min, to extremes appnach!.nz 30 uin, !n addition,

‘ pr.tvt-, water abootpl:ton- varied from 56 to 84% with all three of the .

mrhnnlhktn; formulae used. Flour protein varied from 8 to 13.3%,



K. A Tars, P, L. Fiaasy aad 3. 8. Batns, “Danaged Stareh end Protein.
__Y‘conunu in alation to Vater Absorptisn of Flours of Isdlen Whasts,”
‘Do Stiirhe, 34, 42 (1972). (A portiom of this work was swpported by
- mw Guant: umu-mx "Grain Utilisation in mw' sduinistered by
. &o upnn-u o! Graia lct-u and mtty. Kansas State University).

i Abotrnt:

The iavestigation has -bn danaged starch to be & sigaificant factor
dn the high water absorption by 63 untght-nn flours of a mumber of
varieties of Indisn wheats. A significantly high positive correlation
(.r = 4 0.81 to+0.87) was obtained between water absorption and demaged
starch contents compared to a value of +o.50 for water absorption and
protein content. The prediction of water absorption from damaged

starch and protein cogents 1is discussed,



Appendix
Item D

Abltuet of a dissertation entitled "Orgmpbowhaco Pesticides for
Iln as cutn rmtocmn in India: Degradation of Their Residues during
m.uu; md cool:lns of Cereal Grains,” submitted by L, Ihrrlci'lécmd
to the Gr.dun School, Kansas State University in partial iﬁlﬂllmt of
the requiremsnts for the Ph.D, degres, 1973 (research done at Ceatral Food
Technological | iuurch In-éi.tute. Mysore, India under 211(d) ;nnt).,

mtos of paddy (rough rice), wheat and sorghum were r.mtod with
diltcmt eoncmtuti.onl of uhthion, gardona and sumithion as pro=-
l:oct:lon mtnst 1nnct infestation durlng storage,

ltouuy tests, using Sitophilus mm (rice weevil) and Zribolium
castgneun (rcd flour bootle), were conducted to detcnine the effective-
‘nou of the treatments in protecting the grain mtnu: insect attack.
!l_uulu of the bioagsay tests indicated that the luwest levels of treat-
ments used {10 ppm of malathion or gardona; 2 ppm of -uithion) vere suf-
ficient to eliminate any existing infestation of these insects., In the
case oé malathion and gardona, protection vas afforded for 6 to 8 weeks.
lbl.' lud.thton to provide oqutvahnt protection it would be necessary to
mly concucnnnu htghcr t.hnn 2 ppm. The intermediate levels of treate
'_-lnt (40 ppm for uhthinn or gardona; 8 ppm for sumithion) and the high ‘
!o‘nh of treatment (%0 ppm of —hthlon or urdou. 16 ppm of Mthbn)
'n-umd uu.mamnu full cost period of two maths, "
‘lh wvo! luuuu in the tmtd grain were analysed by mams of
mategraply before end after nilling, There wes o -u-u- |
ml” M“-‘ lnlb-m“llllﬂlln.'




0 e "= mm 18/308 0.7 lose in sestdues for
5?_.u uuunmu-u mmmu ucmmmm mu- ”
m -mu. u ooqnd u lhut. nu ddle qun th obumtm thst
}:uu residve was lost mu. mhl.u .ruuu of m.u- as compared t
,,:-'M“ grinding of wheat. Wheat .mund by had olmnd v co 40% less
‘broakown of iasestisides as compared to machine grinding. This also
“ny be the mulc o! less heating during hand gunuu.
With pddy tlnn is a tendency for rul.dun to be concentrated in
- the bul.l. and bran fractions. As a result, polished rice retained relatively
| lttth residus from pmtccunto apoli.ed to the whole gutn. Even with
treatments of paddy at 80 ppm of -nlathton, rutduu on the polisghed
. rice were never abovc & ppm.
Semples of milled products were cooked by traditional Indian methods.
- ples \i.l boiled and iddlies were prepared by grinding rice with water,
* fermenting the paste and stesming it. Wheat and sorghum fiour were made
- into chapaties. In the case of sorghum s second preparation was made in
" vihich balls of dough were Ilaoi.lcd in water. In chapati preparation the
. amount of residue breakdown was cloicly related to the smount of cooking.
. Average louﬁ during the preparation of chnp.tin ranged from 43% to 75%
though individual sawples varied over a wider range. Preparations involv-
ing boiling or steaming resulted in complete degradation of the residues
of all three insecticides, so far as detectable with the methods used
"(1... than 0.1 ppa). |
- Moot of India's grain harvest is retained at the farm and village
lml- Any - program lhod at Teducing waste due to insect demage during
. stovege must provide methods which can be used for smsll seale storugs.
‘M:mnly. the mwst effective uchodu involving th are not



mny mucablo at this w.; and. ﬂp hulth muhcun o' tln Indian
cov-muut pmbtbu: the .hunm of uny mucu. mh gnh in mm.
‘Recommsndations have been msde to auend the sxistiag ,guulnlou "o allew
the use of melathion as a grain protectant to be uhmd with stored
grain vp to a limit of 8 ppm. The results of this 1mrutmtion h\dtun
that the breakdown of residues during milling and during epokjn. by

. typical Indian methods are comparable to the breskdown observed in the
cooking nnd milling processes studied in ’the United States and Europe.

It would appear that there is considerable justification for the recommen=
dation to allov the use of. rulathion as a protectant for stored grain in
India. 1In this iuvestigation it would seem advisable to consider other
altematives in addition to malathion, such as gardona and sumithion.
‘ﬁiqn ptb_tictant:s would be useful in cases where insects begin to develop

_xesiatance to the toxicity of malathion,



gy " =
Item s

Lo M, Locksod, 8. K. Najunder end D. B, Liseback, "Application of
Mt-&ltul Chemicsls to Cereal Grains and ﬁulyau for Residues after
mmlm.” 57th ml Meeting of the American Associstion of Cerxesl
ch-i-u. Alntucﬁ‘ 13. Ki;-i Beach, Plorida (Oct. 29 - Nov, 2; 1972).

Jn recent years, application of chemical agents to harvested grains to
reduce losses from insect infestation has increased greatly in Indis, This
has resulted in significant economic benefits by reducing the amount of grain
lost subsequent to harvesi, thus increasing that availsble for h;-nn
consumption, At the same time has come the realisation that consumption
of residuss of these agents may have significant adverse effects on human
huith. Thus it is of increasing importance to ascertsin vhether residues
of chumical agents, even those of low marmalian toxicity, used to control
{nsect infastation of cereal grains appear in the processed grain in foods
prepared from thess grains. A 2-year study has just been completed at
c.7,T.R.I,, concerning the application of three comonly used insect-
control agents to three widely used cereal guim, and the presence of
residuas in foods prepared from the processed grains, Initial studies
established the lowest effective concentrations of mslathion, gardons, or
sumithion required for wheat, sorghum, or rice, 7Two insects cosmonly
infecting cereal grains were used in the bioassay procedures, The three
gn;u ware then treated with multiples ovt the lowest effective concentration
for each control agent, At verious times, sasples of the treated grains
‘were removed and processed by mathods common to India. These sathods
renged from hand milling to power milling. The uilled products were
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investigated for chemical rutdﬁu by gas=-liquid éhm-u.rthc techniques,
Common Indisn foods were prepared in normsl fashion from each of the

three -tllnd grains. Samples were then investigated for the presence of
chemical residues resulting from treatment with the three insect-control
agents, These techniques facilitated evaluation of relationships

between the method of milling and the amount of residue presant in

the final product.



