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,ePseldss for Itsm r ad ttiaft i ll,ober 1602a9"IAm' t of sus 
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chest St"Oszsseel
sitm . te staff li "fadulMW of Vis 

dTgs .of Grain poami ad Induetry ae n almost daly eet 

V0 .90eih s.,udest, and vlSitors. 

;,w.Sa thever, heav dspemiese of developias matioess such as 

Idlia, on cereal graim to provide the major portion of the per capita 

daly ,ft~eof calories, noU ste Usiversity with its Depertmnt 

of Graa -Sciss sod Industry wa a logicAl choice for the mwrdia of 

a grea isv"lvia the area of Grain UtIliaation. The expersemce, kwa

lede, researcb ad traintal fuuictioAs of this organization could b 

focused os the 1portant problm of taproving grain utilization In lbidl 

ad other developing nations, particularly Increasing the capability of 

eiass State University to effectively serve this area of vest neod. 

Duritg the period of the grant, a broad approach to several areas of 

graft Utilisatim has been Involved. The ned for such an approach not 

only cantinueu but has intensified durin the period since the grat 

we de In 1966. Coetiauation of such efforts, sponsored by modest 

parts Ir AID for continuing and etpapding these program, should be 

of fixst-oder priority. 

Obltive i tho Gront 

4.Objectives bstated 

goe beri oiJestives, as stated In the contrast, no a 

"ls ase ~ stud""c to"eebjst~e to traingrdat: 



-WS~ W&IN SVo 
t lesised tdo 	 esms esmwl m -a xd itssu 

th~o "01mttOits,adi rea 

ity to.V.immorI to, india am other developg matione i food 

2. To miarge the pool of scientists trgrd is rain 

hliga, processing, storage and utrk u8 interested in and pable 

of aussttig lad &d other developing nations. 

3. To 	 increase professlomal awareness of the actreastag 

portnce of grain store$. handling, processing and mrkting in del' 

optin countries. 

4. 	 To gncourSe college students to seek careers In 

of grain utilization.laternational service in the broad area 

S. To provide an opportunity for rduate students to 

obtai research eperience on ptaoblem of particular relevance to India 

&d other dgevlopiag Comtris by assisting with research activities 

Carred out fuy or in Per in tndia. 

6. T tumlatetand encourse faculty mW other profes

eteol 	stag to co esider careers in Intonational service md to incre

ul=ty "terest In and umIversity conmt to agriculaturala 

e*f dlei sd ter deopingj coatrie by dzom. Wp: their 

speow~ reloeat a wasceeft traiin sam resetrch."1 



I. O et jeotkves 

hs balss ebjectives ."totrain 8radwe stdeea is fteed 

graf utitlstie in ads" Md. other developing catries .Md %te.tothem 

deop t e t of %asme State biw ity is thIea arn h 

received about e"I aphalsI Awl" the period of the grant -d~bhve 

not'bhem elplficatly Modified. One vjor nme for increasing the 

of a university Is by training Sraduate studeatI In the 

designted ars. A eoamid is by Involvemt of faculty .fers In pre

grin s ar such pin 	 developi g natios. Bothga utilmation in 

appsamces have formd the basic fromurk for saidistratim of this 

pamt. The six sub-objectives ited are Interrelated and have reclved 

about equal IlphIaia. It use decided at the Initiation of the gra t 

that aub-objective I "to enlarge the pool of scientists ." ould 

,14dome on the basis of quality rather than quantity. For this reaso, 

b,:etber of student. selected were limted rather ;severely and those 

cIosem 	wee promised support to the comletion of their progrn if pro

peas 	 wie satisfactory. This has !ubsequently turned out to be one of 

the strong points of the. progrm, since it w discovered that maxim 

baeeits can bi obtoined from having ow or two students at a tins work-

In Is 	 developing nations. The objactives and sub-objectives are still 

very commitmt with seeda in the area of grain utiliation n develop-

U matiom Md do sot require further modification. 

III. 

A. wI~mi34 ariterda that have bae used to dasterodma. sat

Iaasssp~meap 	 atgreat bjeeitee' 11049~td, below as they' 

so AOW bmefalimm iabjeetiveatbe grea 



IsI* Md Od 41,1, pS5S10esusllltle 

a.Uves ef09 i~.0*n IS the 211(0 p d 

tS t.do eair fty athew.pmthe 

t. oRelatSNs and pro "as of a reWreb problem In 

as ar08of 'Orit uti/ltstim with the reearch being ac.mplidhd In a 

dmlopg csemtry. 

c. Fropees In the ability of the student to under

stand nd acticulate problems of developing nations, particularly those 

isvolviag grain utilisatnn. 

2. further developing thn competence of Kansas State 

Umiversity to reader assistance to India and other nations in food grain 

util ation. 

a. An Incroased number of faculty with interests in 

Uprombls of International development. 

b. An V'creed number of faculty with knowledge of 

aericultural problems In India mad other developing countries, partics

lerly as evidened by application to their special competencis In train

to end research. 

a. ha ,dfectvm of faculty to wrrk with 

imtermattamal studeats bead ea knmwledgs, umerstandagg sad Interest 

69 the suedmie Mciry its problems.part lly these relatedn 

so p'ads uweisatiom." 



I. 'eAmWplslsmut Of the report Ye 

The work plan "tlsd -n e ecmical seportNo.. 4 Ws 

feloed .ind rea2isod. A oe-year extesion to the grant withoot dd,

itiols fmngdt Ym requested from AID and approved, 

Mr. Patrick L. Finney completed the requirements for the Ph.D. 

desre adws ansted the degree. His dissertaton, entitled '%lling. 

Cbmical, Uhooloical and Breadmaking Properties of Indian heats," 

resulted from research curled out at the Centrel food Technoloisal 

Research institute, Mysore, India In collaboration with Hr. 0. S. lain 

of the Discipline of Flour Millin" and aking Technoloa. An abstract 

of the thesis to enclosed a Itom A in the Appendix. This abstract 

siriaes the findings of the research and further details vil not 

be Miven here, other than to say that the work vas of mutual satisfac

tion to both institutions. Dr. Finney presented a paper concerning the 

results of the investigation at the annual meeting of the Americes 

Association of Cereal Chemists in Mimi Beach, Florida (Oct. 29 - Nov. 

2, 1972). An abstract of this presentation is enclosed as Item 3 in 

the Appendix. A manuscript covering the major results of Dr. Finney's 

research hes bon prepared and submtted for publication In a scientific 

journal. Dr. laoney is currently employed as a postdoctoral fellow in 

the Depertment of Grain Science and Industry n order to obtain addi.. 

tiomal training in interests ariing from his resoearcb experlnce in 

ladia'. A pper by K. A. Tara, P. L. 7e nd . S. Gains. 'eS d 

Isus n Protef Cmemts in Relation to Vater Aborptim of Flou' 

. i , 342 (1972)."s P hed as a result 



.by: Wliia 

i. from Dr. 7a=87'S Wn* a A COWeDO 

ofthi. -paper is "016se0As ~ C' AppeedS1w. -Dr. liWy . fwm* 

lobed -M ea of, flints$ miled by him. irem Iodism wbsats, to'bhis Ivdies 

colleatwf5 o*b resulted in the publication -of inother paper by-his 

codie t~rh. is~am (K. A. Tara and G. S., Bsaft, "Determinti@U of 

oidstoreb Content of flours of Indian Weats," Die StIrke, 24 159 

(1972).
 

Mrl. L. 1erick Lockwood ad his f estly returned froIaInod where
 

he bad: been conductia8 research at the Central Food -TY nolOgiC*]L R

eserch Zastrtute, Hyore under the co-direction of Dr. 8. K. isJumd*T 

Hr. Lockwoodin the Infestation Control andpesticides Discipline. 

dissertation entitled "Organophosphate Pesticides for Use 
.wrote a Ph.D. 

as Grain Protectants in" Iudia: Degradation of Their Residues during 

MUi1ia and Cooking of Cereal Grains.: An abstract of the thesis is 

enclosed as Item D, APpendix. This abstract 	summarizes the findings
 

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


A request Was received
-has aroused considerable interest in India. 

to reproduce the aband approved from Cyanmid India Limited, Bombay, 


stract of Dr. Lockwood's dissertation "for free distribution SiOn var

inus scetists and grain technologists in India with 	te coplimSets
 

of CYMMi Iadia LiLmited." A rquest was a8o received sad 1pprov4k 

from M ndiMs eatoemlAit to forward several copies of the abstract 

to Gveammt of ZadWi officials IvolVed in decisilo 	 SkIMS coaceig 

a paper cowverin*ha us&, ef natn artectants. Dr. Lockwood presented 



the results of the Investatmo at the ammunl siotig of the Asrto 

Aseociatiom of Cea"l Cheulets Ln Mimi leach, Florida (Oct. at - Now. 

2, 1972). An abstyact of this prosentation is encloeU Itm s, 

Appendix. Dr. Lockwood has recently accepted an aSignment In Saugla

deash %with the Intsrnstional Voluntary Services, Inc. The o~ition will 

Involve development of grain storage and handling methods for use at 

the local village level, an area directly related to his training under 

the 211(d) program. 

Mr. Alvin Siegel went to Sengkok, Thailand in July, 1972 to initi

ate the research phase of his Ph.D. program. He wa3 originally schedules 

and approved to go to CFTRI, ysore, India, where a project had been 

formulated with Indian scientists at the Institute. However, at the 

last uinute, a directive from AID necessitated a change of country and, 

after telephone discussions with Dr. Irwin Hornstein, Thailand was 

chosen. Mr. Siegel is conducting research at the Institute for Food 

Research and Product Development, Kasetmart University, Bangkok under 

the co-direction of Mr. Amara Bhumiratana, Director of the Institute. 

A project involving studies on the preparation, acceptability and 

nutritional evaluation of cereal-based foods for children was planned 

and Initiated. The 211(d) professor traveled to Bangkok in September, 

1972 to complete the planning phase of the project with Hr. Siegel and 

Hr. Amara and to make necessary arrangemests for accomplishins the 

research. The itinerary for the trip Included: 

Sopt. 14 astioma Food lMserch Institute, Ministry
of ApIewlture and Forestry, Tokyo, Japan 
(noe 211(d) professor F.smted a sumisar 
ft OINsmted with J"pmees etuetet'.ami 
esUeqss on research reoated to th, 21 



Sept16.2 	 Iititute for Is" IReaehe an Product 
ne,-om, mn-. 

has bem forulated forA soy floou-fortifisd dehydrated rtce noodle 

uso Vith chudren. fortlfiestion has ber dome with 20Z ad 3CS s07 

flour with mthomine ,Odd to Gome formulation. A soy flour-forti

fied rce smack haM also besa, foruulated and used to prepare a deep-' 

fried smack. Acceptability studies have bean conducted with adults and 

usin8 this product. Initial studies concerning preparaschool chlAr 

rice noodles hpve been completea. Soy-fortifiedtion and dryig of the 

a local noodle factory in Dangkok, airrice poodles. vre prepared by 

dried and packaaed for shipment to northerp Thailand where feding 

in two villages.studies have been Initiated in child nutrition centers 

Acceptability studies are currently in progress in child nutrition 

4euters in Bn Yang Village (60 children, aged 2-7, average age 4) and 

ban Hsi Village (55 children, aged 2-7, average age 4). Samples of the 

products currently belng evaluated in Thailand have also bean submitted 

to the Wisconsin Alumni Research Foundation for nutritional testing and 

analysis. The 211(d) professor, accompanied by Dr. Paul Seib of thQ
 

a second trip toDspartnent of Grain Science and Industry, made 

Thailand n Hay-June, 1973, to consult vith Mr. Siegel concqrning pro

gress of the research, to evaluate data collection and results to that 

point, to observe the acceptability studies in progress, and to plan 

the final stages of the research progran. The itinerary for the ,trip 

$ncludid: 

May 22 food and Agricultural Organisation, United Nastonas, 
2000, Italy (to comumt with Dr. l.A.B. Parpi, 
Director, C I, seas, ndi, concermaf wrk doe 
at'"sre 	 by two 211(d) students, publication of the 



work, sad possibilities for 	future collaboration). 

May 25-June 4 Institute for Food Research and Product 
Development, DsBkok and Cht~ng.s (to obsetrve 
acceptability testing at Ban Hat Village). 

C. A sumary of the accumulated accoplietmnts duw-Af the 

period of the Srant can best be done as follows: 

1. Relationships have been 	established with Central Food 

Technological 	Research Institue (CFTRI), Mysore, India and with the 

and Product Development (IFRPD), Bangkok,Institute for Food Research 

of to the above two institu-Thailand. Collaborative research interest 

tions and to Kansas State University has been accomplished at CTIM and 

IFFPD by 211(d) students. Personal relationships have been established 

State Unibetween personnel of CFTRI and IFIPD and faculty of Kansas 

versity. 

2. Two students have completed their Ph.D. degrees 
under 

the 211(d) program in areas related to grain utilization in India. 

3. A third student is conducting research in Thailand 

concerning the preparation, acceptability and nutritional 
evaluation
 

Initial results from this research
of a cereal-based food for children. 


look most promising for the 	development of a potentially useful 
pro

duct.
 

State University
4. Increased faculty Interest at Kansas 


In agricultural problems of India and other developing nations 
has
 

of faculty from the Depattment ofInvolvementoceurred due to direct 

Orale Sciee sad Industry In the 211(d) progra. 



D. The proportto. of each year's epnditures that We ued 

for each objective o ares of activity is eatimsted as follow: 

Proportion of 
k Mpenitures 

&*earchand training 
of graduate students 

641 

Teaching 12%' 

Consultation 24% 

IV. 	 Imact of Grant Suiported Activities in DeveloPinL Institu

tionAl Capabilities. 

The capabilities of an academic institution may best be evaluated 

in terms of Its areas of responsibility. These include teaching, re

search and consultation. 

A. 	Development of Teaching Competence
 

The 	 211(d) program has been ased to enrich the teaching program 

of this department end the services of those involved in the 211(d) 

program have been usde available to other departments of Kansas State 

University for use in thair taaching programs. It Is strongly believed 

that this approach is of more value to this University and its students 

than the creation st new courses specifically dealing with international 

agriculture. This is due to the heavy International coimitment that 

Kansas State University has bad for may years. As the experiences of 

students mid ,,taff Involved in the 211(d) proram are incorporated into 

thei; various teaching s1masigmsts, many Pare students will benefit from 

these epenteaces than would the few enrolling in any one nw course. 



The 211(d) professor has incorporated expelieaces frm the 

211(d) prohrm iato the two courses he teaches related to food saieme* 

and into his involvemo, ',' the food science interdepmental programin 

at Kansas State University. The two graduate students returningfrom 

India last year presented seminars concerning their research and supr

ineces In India. These ve attended by interested students and faculty 

from this = other departments within the University. The 211(d) pro

fessor presented a discussion of his experiences in India to a group 

of College of Agriculture sophomore honors students in one of their 

colloquia and answered questions from the group. The teaching covet

e0"y of the two staff members who 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. One of the professors 

indicated that he had heard of some of the problems faced by developing 

nations, 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 

increased their ability to advise and work with international students, 

and has increased their teaching competency as a result of their incre

aseod understanding of international students and agricultural problism. 

Development and improvement of teaching competence occurs as the 

experiaees W, competence of teaching faculty are increased. As 

noted above this Is certainly being accomplished via the 211(d) grant. 
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Pwef 1"h eb8 IoCaeroea the rese*arch competece, of Scientists 
at Ram l eato U vrsty by'openSn new or Waded are" of resmrch. 

1*4 .1; G o8sa1y accmpae Io ndia durigairl d the 211(d) professor 

197 io e ie quality evalut ion bein conducted by Mr.smvlue eu 

Patrick L. lemay at cIrrI. Dr. m ey research peeltr toiar" 

chemistry, scludin8 cereal grain quality evaluation and functionality, 

As a reoslt of his experiences In India, he was interested in the pro

posal of an African student who wanted to study utilization of .milo, a 

food 89S widely used in parts of Africa. Dr. Hosmy told the 211(d) 

pofeO-r tht be probably would not have been so Interested in this 

proos1 Ifit had mot bees for his experiences during the trip with 

do 211(d)professr. A study of nllo utiliston in food products was 

tsitiatedemdhsreulted in the copletim, of an H.S. tbess, with 

tsM 4ist",poesibUity that the research nay be 'cotiued at Lamsea 

Sle ftiveroity mad similar work will definitely be costimad by the 

01" 110ieONa8 bir return to Africa. This was a direct reslt of 

do 21(4) pmode d the i ve Oip of a faculty -, wen tbhosu 

211(0 goo*s Vr mduse s the African student's pee 



....
Lathe 21I(d) pro¢,seore.laortory, are be'daS em1large to i s 

isotion of stairbe* from am of te Wbets studied in ludle ier, 

tle11(d) program. This i bog redome to detele wether'thee WW 

differences betmem the starches of JniW. wheats O.d U.8. Wheats 8acee 

mm of the former bad unusual baklig properties. This a erestis a 

diet resut of the 211(d) program snd the Ivolvennt of the 211(d) 

.,
professor.: 

The research conptay of a unaiversity t increased as the inter

sets, hasgidge ad experiences of the faculty ore Increased. Such 

eariehint . es m applications, problem and differeng vieusa now 

to be formalated by research personnel of the University. nstalsta 

fro Kisses State University and the two Institutions at which 211(d) 

students have been situated have exchanged Information a1d Ideas on 

poteatIal areas for collaborative research, for information exchange
 

State Universand for consultation. If the relationship between Kansas 

ity and these institutions and their staff is allowed to continue to 

develop, ignificant areas of mutual cooperation are bound to amerse. 

Durin8 discuasioms with Dr. Parpia, Director of C.F.T.RI., in os 

this year, the mutual benefits of the associations Initiated during 

the 211(d) grat wee mentioned many time aid the feast need for such 

aseocatiem to cotlanue uppt .asixed by both Dr. Parpa sed the'-, 

the tonare of the Preent pstt* thee ass21(d) professor. IMi 


" am' Ia"imipe bve just hef tted am 84Need tim,
 

_________ -_Adoaed4 re raam framtim. M26 99 the Wtem Of
 

http:C.F.T.RI


.KSsuch*.NwdstbedwM1.s . pwot*,a.ire dd ewlbaeSW, ed 

,Modproblem of Vas at UP, ASUl oher Will requift, i dto.0o 

ISM reasr. pr6.g erichtq the effrto of bSas". State adwexetty-

All of thes wil increase the research cOmpetMAce o1 the scientAste 

iod, partcularly 1a rea ow0food grain pToduction, storage and 

utilization to developing nations. 

C. Devolopment of Coetence for Consultation, and Service 

As Indicated In the last two annual technical reports and again 

roempasised in this report, experiences gained in India and Thailand 

by students and staff participating in the 211(d) progra increase ., 

their caipetence for consultation and service in the following ways: 

1. Information and knowledge gained from these experiences 

constitute a pool of knowledge and information concerning international 

agriculture, particularly grain utilization in developing nations, and 

food problems wh ch can be made available to the university comnity 

and other Interested Individuals. 

During the trip to Bangkok this ye.ar, the 211(d) professor and Dr. 

Seib met and consulted with Dr. larudo loon-long, Head, Department of 

Food Science and Tochnolosy, Kasetart Unversity concerning the dm1

opost of the department at rasteart and problems of mutual Interest. 

As a result of this, possibilities for establishifg a utually beas

ficlal relatiomship between the two departms is being expiored. 

sem studeats from Kestsart University are cmrrently studying for 

Ovosed derw at Wnss., state Inversity. Informang en 



a 	 f foodpetbleconasulte the re procoesn is also being io.

ited as a result of the co tct with Dr. Isrdom. 

2. 	 The most unique concept: of the 211(d) program 18 the abil

research project in an area of antual interestsity to formulate a 

through direct cooperation withi colleagues in developing countries. 

on several occasions-by Dr. Parpla,This-observation has been voiced 

&agla reiterated in Roae' this year, and cannot be stressed enough. The 

experiNces gained through such a venture are not available In the 

the 211(d) program. TLhe 211(d) programUniversity other than through 

on personal contact as administered by this university has been based 

emphasisedby scientists, devoid of political overtones. This fact was 

to Mrs. Gandhi, Prim Minister of India, by Dr. Parpia when explaining 

a program 	and why its approval should not enterthe strengths of such 

the visa applicathe realm 	of political considerations. As a result, 

approved 	for India after AID had indicated such
tion of hr. Siegel was 

visa were not being considered favorably. Further it has been indi

continue to place students in India under the proviscated that we can 

ions of the 212(4) grant because' of the mutual benefits d*ived from 

personal associations between secientists. It will be ost regretful 

are lost 	through lack of foresight in
if these efforts and progrms 

funding required for their continuation and
arranging the low level of 

that the 211(d) concept will,expsion. It Is still firmly believed 

,.he lee8 runm prv to be the most viable, least expensive vehicle 

to feter establiashes of sillificntl 1g toss -ee tismehire between 

Md 86&"t010 In 401felopiuS W04100ma their couster-Imstitstii 



"to"" t Vv.. *withot the "oitil itlitceo 1tchia 

asntamsico"Gon. it, beebohesbm.. h such vrogrmo,,ooperateonv 

the local e0053 dilthoutthe Ndfr laste support rg isattais 

ther than the sister institution in the developing nstion. 

3. 1Uqerieuce of those imolved n the211(d) progtm are 

dai1y uttlied through lectures, sowrars, contact with nternational 

students and discussions with other faculty ambers having interests 

in India and other developing nations. 

The 211(d) professor presented a talk to a group of far families 

in Indiana concerning the 211(d) program at Kansas State University and 

its involvement in Thailend. ''This was the third year that he has done 

so, with India being eqphasized the previous two years. This presents 

an excellent opportunity to discuss agricultural problems in developing 

countries utilizing experiences derived from the 211(d).progrm and to 

anseer questions from a group who often question American involvement 

in such progrmo. The group has shon considerable interest s Indi

cated by three invitations to speak. 

As a result of the visit, by the 211(d) professor and Dr. Hoseney 

at thi Bread Reserc.b nstituta of Australia and C.S.I.R.O. Wheat 

3.search Unit, North lbyde as they returned from India last year, Dr. 

David 81iouds of te -osat Research Unit visited Kanwas State Univers

ity in Nay, 1973 uedeI sos-211(d) sponsorship. He presented a seminar 

his researob on cereal proteias which was attended by 

studmfts mid staff with interests in this area of grain science. This 

is em excellent eanple of the relattmhipo, that can be formed from 



activities occurring during the 211(d).progm which bold promise for 

mutual benefits to both bstitutions In 7ars to come. 

Dr. Paul Seib accompanied the 211(A),professor to Theilamd In Hsy-

June, 1973. Dr. Seib Is a cereal chemist with particular Interests in 

extrusion procesing of grains. This is an area in which the Institute 

for Food Research and Product Development is acquiring capability due 

to provislon of W The experiences that Dr.Venger Extruder by AID. 

Seib had in Thailand enabled hin to become more familiar with the agri

culture of Thailond...*This was his first involvement in international 

agriculture and he returned much better qualified to work in this area 

and with more interests in doing so. This Is spin one of the finest 

uLnrease the teaching,examples of the use of the 211(d) program to 


research and consulting competence of Kansas State University by In

creasing these capabilities of individual faculty members, already 

involved in teaching and advising international students. Dr. Seib
 

greatly benefitted from the trip, his discussions with personnel in 

Thailand, and the experiences he had involving cereal production and
 

utilisation in a developing country with the food problems attendant 

to such an area. This has increased the competency of Kansas State
 

University to assist with food grain utilization in developing nations
 

by more effectively equipping one of its younger faculty members to 

work in this area. This is one apect of the 211(d) program which 

should be encouraged amd used, for It truly achieves the objectives of 

the 8*at ad .ill have a lasting iMpact. 



1 11* u vlewibtmshIa hee8 .1hg a8 of the~mS 
m.1 F ope eveap~ euante sebe adequtely' cted s the
 

ee5s, of th" 8hee and Idustry bee
it Depetm"mt of Grta Science 

• €' ~ti friom,ito researchMd training fnm

ttieo l iti4s field of gr eahace. Voroigh students have elsted
 

Kapes .State r.T* for trabini P i incVMIT 8.Uy years sc 

eMd vpt4ist"m $tem14adig ito VeMCe de.sA In thee. aeas. go
* loag Unfe1sf berm tavmeet. Thi deparat an. Ia tja e. 

figIr As kwqmm to t s23.1y professotr to reflect 4 e actual s-rs 

"of fece students treined hr inra sciese ar

gste417 50.40 Of the raduate, student selmint in the "Fterent of 
"Aoe tl emce smd 12"ut is"1 , e3-40 intatOnalIseraie 

istudents. Imtevattemsl wbat tern*visit this deparimmt regularly 

thioiaeu the year to leitig of PrAID utilsatgoo ad research comicarn-

An cereal gral"s. Durin" the report period, 'individuals. milling 

gronpeasjduhet team visited the Department of Grain Science ad 

Industry for .me-dy briefigs, frau "ovy,Turkey, Japmn, Chime (Taivee). 

Istral. V., qermy, kRmp Guanls Peiru. hngland. taly, IFaul and 

Latin Amgca. These briefings are sponsored b7 Great Plate mheat I=c. 

end lo~reiga Apicultural Serviceb of. the U-9.A 

KNOs tate Uatsereity Is cinttd, top tbs cocet ithat lateree.

$Samal acHtiitis arelgtiate Ceecee end function of th Vevs, y 

It has a is"g Wtery, Of l leti aemtelspicall"Ve a" 



coestim its high doe. of interSt sed Involvemt inia e etl 

prorim of this mature. These progrms are diverse inmature end it 

must be realised that a cmmitment to teaching end trainiag foreign 

graduate students represents a major commitment of the resources of a 

university. Kas" State University has been a center for such activ

ity end it has only recently become necessary to place inittios upon 

the number of foreign students enrolled in the graduate programs of 

this University. This ws necessitated by current economic conditions 

in the United States as reflected by decreasing financial support for 

graduate education and research. 

The University has been involved in India on a university-wide 

basis since 1956. The University has staffed and operated a program 

to aid In the development of Andhra Pradesh Agricultural University at 

Hyderabad. A latge number of KSU faculty have served abroad under the 

provisions of this program. The program was concluded in September, 

1972, after approxinately 61 man years of Involvement. 

In 1963 Kansas State University signed a contract with AID for aid 

in developing Almadu Bello University n Nigeria. This program involves 

assistance In broad areas of agriculture and veterinary medicine. The 

program has been n operation since that tins with numerous DU faculty 

muibers having served there on two-yser or short- tinm assignment*. 

Appriousetely 22 famlies are currently on assigment in Nigeria. 

Training and research progrman in grain handling and processing 

M.en bos estlemed ms internationsl basis by the Deprment of 

re1'/1m-m sd andustry under centracts with AID. For the fourth 



mi twastpr~vstp f tract AZIceld-1S6. the t course 

" to be held in CoI sd b"Wad to be cancelled- atte last snms., 

MAW this m cotract, Progrm Involving grain,store", trame"ota

tim: "ad pOiasif were contined ad staff nosaes trow this depaft

"t mad the Department of Icmmica travelled to Paur, Indonesi d 

halad to consult on problems pertinent to these areas. During this 

inoe perod, the Departmnt of Grain Science and Industry haa continued 

Lts extesive research prosram concerning nutritional Improvement of 

weresL-bed foods under the provisions of Contract AID,/ced-1588. One 

faculty usomer vent to Morocco in relation to protein-enriched cereal-

Wased food products developed from this research. 

Professor Arlin Ward, Department of Grain Science and Industry, 

made an extensive visit to Rurope during June, 1973, sponsored by Great 

Plains Vheat Inc. During his trip he consulted vith 36 different mill 

orgasiations insi countries concerning problems of cereal grain pro-

VI. Otber Isoutrces for Grant-R aetad Activities 

MaRy divisions of RAnsas State University provide either direct 

or indirect support to the 211(d) program. The university contributes 

the salary of the 211(d) professor. Administrative services sad advice
 

are provided by the varius itermatiosal progrms offices that have 

extemsive overses projects. In addition, the overall staff of the 

Depaurtmus of rals Seoce sed Industry contributes in imNrable 

wes to the support of the 211(d) project, by providing office space 



and library facilities, as wil s givies advise and eeosragmmt to 

the 2U(d) students. Table I reflects the distribution of 211(d) MiNt 

funds. 

VII'. Next eor's Plan of ork and Anticioted KzMoeditures 

fDtri 1973-74, a on.oyoar extenston to the grant approved vithout 

additiosal funding, Hr. Siegel will complete the requirements fcr his 

Ph.D. degree and be terminated from the progrem. Acceptability testiag, 

storage studies (physical, chemical and organoleptic tests) and nutri

tional evaluation of thb soy-enriched rice noodles and rice smacks will 

be completed In Thailand during September, 1973. Hr. Siegel vill then 

return to Kansas State University and write a dissertation based on the 

reselts of his research in Thailand. The 211(d) professor will travel 

to Thailand to complete the evaluation of data collection, to consult 

with Hr. Amera concerning future plans for any product developed by r. 

Slegel. including any need for further development research, and to dis

cuss the possibility of future collaboration between Kansas State Uni

versity and the Institute for Food Research and Product Devo3lopment.
 

This trip is considered a necessity to arrive at decisions concerning 

the future of any product developed by 1r. Siegel and any further col

laboration between the two Institutions. 

As Indicated in the proposed budget for 1973-74 (Table 1)., major 

eaditure for equipment will be made. Aproximately $19,000. will 

be spest am mjoer items of equipmot wirch w il be used at KaNOsa State 

u wretty to, esetme med initiate sa researb Inraw related to 

els' swoki "tew of the $mne -ha purhse 0.tus"equiOM was 



mds pomIblo by 	the omtibstios of the 21(4) paesw's salay by 

loos Stote Univesity Uskin avSLable that porties Of the 211(d) 

budget for purchase of equipnat. This is an excellent emmple of the 

involvmet of no-211(d) furAin8 enabling uses to be made for 211(d) 

have impact far beyond the expiration of the currentfunds which will 

This will directly increase the research competency of KansasSrait. 

related to grain 	utilization in developing
State University in areas 

to
nations by enabling the purchase of equipment which can be used 

continue present 	research and to initiate new research in these areas 

at anses State University. 

VIII. 	 Other 

gained by eanse State University during the tenure2xperiencee 


of the present grant indicate that program of this type deserve very
 

It has been found that

high priority for continuation and expansion. 

these progrm can be effectively administered with a modest level of 

that the University is able to continually expandfunding in such a way 


in the area of grain utili
its capability to serve developing nations 

sation and to increase the effectiveness and interests of faculty n

the area cited which
bers in international agricul',are, particularly in 

It is our opinion that 
represents a vest problem on a world-wide basis. 

progrm at Kansas State Universitya proprm such s the current 211(d) 

cn be effectively coatimed at the present level of funding, i.e. 

M000 per year, mad could be expeade to Include developing nations 

Wds. This letter facet would be mest desirable to allowothMr then 

minb bndfits 	to .be reallsed fres such involvemest. The program 



should continue to be centered aromud the training of one to three 

graduate students at any one time and the involvement of a limited 

number of faculty members from the university. Such a progr a m would 

allow maxinum benefit to be derived from the grant. AID i strongly 

urged to give priority consideration to the continuation of this pro-

Stma so that the relationships now initiated can be strengthened and 

enlarged. The strength and desirability of this type of progrm has 

been underlined by those involved both at Kansas State Univevslty and 

in the institutions in the developing countries. 

IX. 	 Report of Expenditureo 

See Tables I and II. 
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Table I 

of n(d)o - i a Contribu:tins Otbe Som 

Ism ?e.d July I, 1972 to Jm 30, 1973 

CUMz.( allme wlatenForlde V,,er Cumuiv ojc.e, 
Rst/elo) Toal s yeaor 

- of FonduS e 

to: 
nd of mt 

Jm n - -

e4. lueng" 

es ft3,0126 

bminetstIds 

$16,773 

6,366 

$ 98,493 

18,466 

36,935 

429,507 

5,532 

11,065 

*I$12000 

24,000 

"8,000 

1. 8lm01s of 2UM 

l1 *s 

2. Ibs m m 

$26,289 $153,896 $4,.104 *0.000 



,O and ?Wj, ,d)
Ual 


Unidew Inatitutional GtsTAZ/ed-1931 

Ravueu Period# July 1, 1972 to June 30, 1973 

Napenditurs Projected1 .... o date , :lqmtures 
(Lims to Pori"- Cumulative Year 6& 1 be 

Goaftm to ldget VMder lview Total 

klrLi s 	 5,273 537,093 $ 6,000 63,093 

aoduate stipends 9,5753 499747 5,370 55,117 

UsbgwVe pvofessor -0o 1,069 -0- 1,068 
Travel 6,2741 24,794 8,500 I 33,294 

2:6454 

IMUIPMOnts supplies 2.9 

o 	 additional funding approved,One-year extension of grant without 

* Graduate stipends include the following: Patrick L. Finney $ 350 
L. Merrick Lockwood 2,6'5 
Alvin Siegel 65 

1972-73 Trvel includes expenses of: 
a) 	-Dr. Lis°eacks, Dr. Finney's and Dr. Lockmood's tvel to 57th Annual 

Hieeting imsrican Association of Cereal Chenits 0iamni beach, Florida) 
to pmeme scientific papers resulting frma 211(d) research. 

b) Mr.. liftelle travel to ienglk.
 
e) Or. ULaeck's trip to. Bamngk.
 
4), * ieglIa trips lq Thailand on grant-related business.
 
e) Per dim for Dr. Uaebeck's and Dr. Sehb's trip to loagbok. Air fare
 

to 	be paid Is 1973-14. 

Nlasm pp mef leet the official costs received fwo AID for return 
so Vr & i es d - ae. hWlmey with their fmilies Lure Iadiao 

lb-im-b .1 ,qmpit ,sins 're then $100 &we Imaded. 





Appomdiz 

Itm A 

bstvast of a dissaotatios entitled quiliag, OWnUM1, m" lieal 

md.-tedushiag lmperties of Jadisanbet" siditted by htrick Le -now 

to the Graduate Wool, framestate Untiversity in partial ftlfillnmst of 

requirem s for the hD. dogm, 1972 (research done at Central Food 

!oglgoeal Institute, *~sore, India under 211(d) grant). 

hytsial md chemical tests wore conducted on 33 Indian varieties of 

wheat (54) suples). Meats were tempered according to hardness and proteol 

oanteat and milled on a luhier experimental sill. Flours free the wheats 

vn evaluated by the following tests: protein, moisture, and ash, Zelony 

sedimntation, ltebor8 falling nuer, gassing power, mixograph and farino

graph studies, ad three experimental baking formulae. 

Results of those studies indicate that presently grown Indian whoat 

varieties vary greatly in their physical, chemical, rhoological, and baking 

characteristics. Varieties my be conveniently divided into two groups: 

(1) those which were introduced in 1966 and are of Mexican stock along with 

ansonsde with the Mgxican varieties, and (2) varieties nrelated to the 

awly tatsodused, hib-yielding Mexican varieties. 

Vafetifs rm both groups wrs found t bave eseptioeally big 

Water bsrptism epOuities, with valus "Pgsoaebia so penat, ia spite 

of misedn nd Io" flour protein ateats. "a io sw abs p tm 

1amassaftm bI*9"S*P 01, wheat" w i i ft imm 
la vi 



lea ya1 Pto wieley *O msamedbo a esmeint ytebsv by 

8 £ -rd lwins11~kind.prsb reaitdt HS. yatiett0es 

aests h ia whe t varsety With "hosemt 

l potetial e the outol 

we.dpl.ia s. t&M~oIH bu e A lmtf.Ily highV he tt 02tmvLeitod wtt OsalotoIsto 

-he *dsitetslud*S Ieaf v". betfo tn 

raog ftadard (RUS-7OA). A Clow. of above-aTr sagUnited $tat

sprint broad Aeats. b oxdieweegro ,baw red winter andbtIard red 

ased In th std as a standard flour In order to0 simultneously Comre 

to n8dadie 

wgk on a daily basis. 

nuer of Indian wheat varieties responded from 

IdIO vartie With o United States varieties and stodb ll 

It Wasfoud that a 

godetately to greatly to potassium bromete. This fact was discovered by 

comaring the results of the U;CC len formula bking test with those of 

the MOC test including 1 mg. potassium bromate. alyan Sons.was found to 

respond to potassium bromate frm medium to greatly. it my be asstumed that 

present day bakers might prof it by supplmnting their present baking 

formlha with potassium breste or aother equally acceptable oxidizer in 

cases when lack of volume duo to low protein Contant in the flour prevails. 

other promising varieties with escellent to gpod baking characteristics 

inclide soml and high-yielding varieties.* Since India is necessarily 

Coneawmed withl food'quantitys the mist iqiortant of those varieties are 

include VG-357 and WL"212g two varietiesthe high-yilding on. Those 

which had trial yields even greater, than Walyan loma, but have nwet yet been 

released to the famrs. Both varieties had high water. Agopte, eapities 

ad sdlim hih lof volume Potestial. 



Itmo. m~i milli", an be"i astu'Sa an *teaflo7 eusi -,ft 

ladle.an dO Wi9th thm theu l. IWAAt~$ tdo&I leavmed breed 

siPificm. of alym Soma's hih water abobi caweity mn hO 

ioaf volum poetial toswide t. And if tde other varieties iatle m 

prove to be commercially equal to Klyam So, thbe Indiman * et dkWslopMnts 

reallued and psojected lno the near future will continue to be enCourage

ina to the rot of the Vrld 

http:ladle.an


L, l1*v O. S. i1101 , .C. 1e md Di. UL.M 'IUU 

a zakt.., UvaltuOm 60 lais wha.," 57th, AMM, *eM of the 
I r-m . a A, ,•;pol t m o C n l 0 mla b ".tn t I ' W,6 NMI,.4 7 OVjmrseao,, og c.,era .. I e o Au,, t llNi Desh lorm. 

(Oct. ,, .. 29, 1972). 

DarLn ment years India has experienced, tvolutionla shaag$ in all 

Anes ralted 'to weat production. Now varieties were introdued to plant 

baedler and agronomists in the mid-sixtie. Now crosss were made with 

indigenous varieties. Increasd utiliution of sub-solt woter occurred. 

Improved gaming practices increased. Greater cooperation was established 

between scientists in related fields, extension agents, nd fauers. A 

greater demnd for wheat developed and production of wheat increased from 

epproxtiately 15 to nearly 25 million metric tons between 1965 and 1971. 

and interest in wheat quality and Its evaluationAn increased awareness 

ti~e milling and bakinghas resulted. _,Recently a two crop-year study on 

quality of Indian wheats was completed during an 18-sonth period at 

Studies wvere made on 35 varieties (54 plesC.1.T..., ysore. India. 


in all) from three breeding stations. All varieties of corercial
 

Significance were included, along with other promising varieties not 

yet released to the farmer. Killing, chemical, physical-dough, and 

beag tests (100 S., three foraulae) wre made. All bakes were conducted 

With optimam water ebsorption and opti m mixing requirnmts. soame of the 

wly developed varieties bed madinhigh to high loaf-oliu potentials. The 

major ubeat presently grow n the unjab and distributed thwuhout Indle 

. uI~ ea ot ++tI7 ,spmo, t be comparable with eod.,qulity bud 



wiuter wtests g In do @t lisle o ef U . , ht 1li m'eos 


India questionmed the ropeeom of the adiM varietleso pouts " Inm
 

(U 03). l erat results Indicate that appratmetely 30 m 40 of te
 

varietis tested reponded sinificantly to I V. of SaO3 .
 

Mixing tisme and tolerame varied greatly smug varieatis, moging 

rm -xin tues of I min. to eztrms approachin 30 sn. In addition, 

optlam weter al o ptions varied from 56 to WA with all th e of the 

-mperinnntal baking Xoumlae used. Flour pxoteln varied from S to 13.3%, 



b and MotsnL. A. !Ia. ?. I.. rie* a*. 3. saw$ "iUS k 

0atMats In Wlim So Water Absiptift of lOVu *f 1a681 ht," 

me Stimat . 3 (1972). (Apotimn of thi mukwas ~u.uted by 

211(d) 'rnt AM/Cmd-l31 reis UtIllsaiom in ladle aw sjteve by 

doe rmmt of Grain lateme and Imstrys law", State hiversty). 

Abstratt: 

re layee tito bas shm damngd t o be a igtftleant factor 

In the bIlb water *sowpt"ou by 63 gtraot-nm flours of a amber of 

varieties of Indian weats. A slaificantly hlab positive €GOTMlatiO 

obtained between water absorption and damaged(r m+ 0.61 to +0.87) was 

starch conteate apqared to a value of +0.50 for water absorptiom md 

protein content. tbe prediction of water absorption fm damaged 

stareh mid polin co.-ato t discussed. 



Item D 

Abstract of a dissertation entitled "OrSanopbosphate Pesticides for 

Use as Grain rotectants in India: Degradation of Their Isidues during 

milling and Cooking of Cereal Grainsi" submitted by L, marrick'Loakmod 

to the Graduate School, anss State University in partial fulfillment of 

the requirements for the Ph.D. degree, 1973 (research done at Central Fod 

Tehetological Research Institute, Mysore, India under 211(d) grant). 

Samples of paddy (rough rice), wheat and sorghum were treated with 

different concentrations of malathion, gardona and sumithion as pro

tection against insect-infestation during storage, 

Iioaesay tests, using Sitophilus orynao (rice weevil) and Zriboliu 

€uism (red flour beetle), were conducted to determine the effective

uses of the treatments in protecting the grain against Insect attack. 

Results of the bloassay tests Indicated that the lowest levels of treat

ments used (10 ppm of malathion or gardona; 2 ppm of sumithon) were suf

ficient to eliminate any existing infestation of these insects, In the 

cas of ualathion and gardona, protection was afforded for 6 to 8 weeks. 

lr sumithion to provide equivalent protection it would be necessary to 

pfply cometrat ions higher than 2 ppi. The Intermediate levels of treats 

meat (40 ppm for malathion or gardom; 8 pp for sumithion) and the biab 

lewels of treatment (S0 pp. of malathion or gardm. 16 ppm of smithlo") 

pmtesed the a over the full test period of two maths. 

, sm a ef Widuss In the treated grain wre amelymd by am$ of 

41qs64 *us- .- boon, d, fter dllig, 11herem a s4pit-

I"" 0d ~sd As"n ma se, urn ad" illifg. 



b u 

wm luidA, as esepave is %tat. tm ,htUls;s ebeeWat that 

as esqere to 

all tUhree pu eeast, Lee reer. th fdlee weP ee tnwwt s 

1" lost diariag machine grinding of 9011010m 

Obwae grinding of whet. Ilisat 8mimd by bwd showed uVp to 401 loe 

brhkdm of nsectioides ompred to mubia*: grinding. this also 

be the result of less beating during hand grinding. 

leas nostu a 

emY 

Vith paddy there is a tendency for residues to be concentrated in 

the bull sod bran fractions. As a result, polished rie retained relatively 

little residue fma protoctants applied to the whole grain. Iv= with 

treatments of paddy at 80 ppm of malathion, residues on the polished 

rice were never above 4 ppm. 

Samples of milled products were cooked by traditional Indian methods.
 

ic wa boiled and iddlies were prepared by grinding rice with voter,
 

fermenting the paste and steaming it. fteat and sorghum flour were made 

Into chapaties. In the case of sorghum a second preparation was mde in 

which balls of dough were boiled in water. In chapati preparation the 

mount of residue breakdown was closely related to the amount of cooking. 

Averee losses during the preparation of chapaties ranged from 43% to 75 

varied over a wider range, Preparations involvtbough individual samples 

ing boiling or steaming resulted n complete degradation of the residues 

of all three Insecticides, so far as detectable with the methods used 

(les tean 0.1 pp). 

,b, t of India's grain hawvest is retained at the farm and village 

to insect damage duringlevel.' Asp-pmgrm aimed at rWduing waste due 


ca be used for mall seale st9 age.
stosge mat provide methods which 


the mast effective methods involving fumigation are not
Ifortvu toly. 



easily applicable at 1h8 1w4 and tip. health re0lato el the is 

GovemWmAt prohibit the admixture at,GUy Statiaid* With WIrf ini"oewe 

.eomodation have been made to suoud the existie nrulations 04 14e0 

the use of insatbion as a grain protectant to be admixed with stored 

grain up to a limit of 8 ppm. The results of this investigation Indicate 

that the breakdown of residues during milling and during cooking by 

'typical Indian methods are comparable to the breakdown observed in the 

cooking and millig procusses studied in the United States and Europe. 

It would appear that there is considerable justification for the recomen= 

dation to allow the use of, malathion as a protectant for stored grain in 

India. In this itvestiCation it would seem advisable to consider other 

such as gardona and sumithion.alternatives in addition to malathion, 


TheSe protectants would be useful in cases where insects begin to develop
 

resist&z"e to the toxicity of malathion.
 



L. 1. Lohmod, S. . ~Ifutier &ndD. to Limeheok. "APIlieti of 

Inseotematrl Chemicals to Cereal Grains and Analysis for Nesidues after 

?rooeagU4" 57th Annual Wsting of the Asrican Association of Cereal 

cbmists, Abstract 13, mimi leacho Florida (Oct. 29 - Nov. 2p 1972). 

In recnt yrs=, application of chemical agents to harvested grains to 

reduce losses from insect infestation has increased greatly in India. This 

the amount of grainhas resulted in significant economic benefits by reducing 

lost subsequent to harves;, thus increasing that available for human 

At the same time has come the realization that consumptionconsumption. 

of residues of those agents may have significant adverse effects on human 

hualth. Thus It isof increasing importance to ascertain whether residues 

of chwnical agents, even those of low mammalian toxicity, used to control 

insect infestation of cereal grains appear in the processed grain in foods 

A 2-year study has just been completed atprepared from these grains. 

CFoTR.1., concerning the application of three commonly used insect

control agents to three widely used cereal grains, and the presence of 

residues in foods prepared from the processed grains. initial studies 

orestablished the lowest effective concentrations of mslathion, gardona, 

sumithion required for wheat, sorghum, or rice. Two insects coimonly 

infecting cereal grains were used in the bioassay procedures, The three 

were then treated with multiples of the lowest effective concentrationgrains 

for each control agmt At various times, samples of the treated grains 

comn to India. Thes methodsre removed and processd by methods 

ried from head illing to power milling. The milled products were 



luvelasted for chemical residues by gas-liquid chGmbStogvbqc tee4uooue 

Comm Indian foods were prepared in normel fashion from each of the 

three milled grains. Samples were then investigated for the presee of 

residues resulting from treatment with the three Insoct-controlchemical 

agents. These techniques facilitated evaluation of relationshipa 

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

the final product.
 


