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1 lkackgroud/Jn t ricu- t.i on: 

During the G--nith period covered by this report., May 1 to Octo

ber 31, 1987, ,iost equilrrenl.s and supplies were received and used in 

the resear.i. There were al:io changes in persorn-l. A M.Sc.-student, 

Miss P!erap hisaiharrrta).incd the project. and started her M.Sc. 

r't;irh the 	 cassavaI hf i r, (n meleol(4ar' stru.ture of' I inAmarase. 

Mi .s" 'i 5s.)Jvt hit jnharnl who wvs employed as a technical assistant in 

Au.gu.I ricid, to further her advanced study elsewhere and left 

the jx,.,n ion or May 31, 1987. A replar-ement. was found to continue her 

t, 11 Ili. Viis iri Ihlanasarnsombut , B.Sc. (Chulalongkorn) was employed 

a.s t,.'hricrl Li.4at stmrting June 1, 1987. Unfortunately, he was 

c-al hI by hi.; f.t ther to htlp in t heir family business and resigned the 

t-,.sitioni on Se-pternmbx" 30, 1987. We have been looking for a new tech

nilcal sneteri.Uiitu 

2. 	 ()hUj., 't ,. 

2.1 	 "I' characterize l inwnarase from cassava stem, petiole and 

root cortrex 

2.2 	 To pi:rify glucosyltrarsferase from casanva leaves 

2.3 	 To ttiirt. tinsue culture of (assava 

3. 	 'teorinls !i.d Merthods: See attached documents 

•1. Ire-:] t.'Di.,:'u s.ion 

.1. 1 sv-;a-uIva I inamarisos from stem, petiole and root cortex were 

charat-t prized. Dtnils can be fouan in the abstract presented to the 

13th Cirnfererv,-o (If Scifnrce , d Tehnology of Thailand, Hay Yai, Octo

her 20-23, 1987 (Attat]ied docunent n,. 7.1). 

4.2 CDisava ghuaosyltranofera.e ws partially purified from 

young Ir-uives arnd its catalytic properties were established. Details 

I 

,? '~ 

/D 



can be found in the abntract presented to the 13th Conference of 

Science and Technology of Thailand, Hat Yai, October 20-23, 1987 

(ANttach(d document no. 7.2). 

4.3 Miss 'Tidarat Eksittikul, Senior technical assistant, was 

trained by Mrs . Yupa Mongkolsook of Kasetsart. University on the tech

nique of plant tissue culture. She then set up a plant tissue culture 

room in the Deptirtmient of' Biochemistry and started the tissue culture 

of cassava in (Xtohr 1987. The culture plant specimens will be used 

to study the biotrarisforiat ion of linamarin. The cooperation of Mrs. 

Yupa Mongkolsook in her training is fully appreciated. 

S. Conlusion/emr'hs., : 

We have characterized cassava linanarase and partially purifical 

cassava glucosyltransferase. Tissue culture of cassava has been esta

blished and in progress. 

6. Workp~fiu for the Next Period: 

We shall murify and characterize cassava glucosyltransferase. We 

shall study the biotransformation of linamarin using plant tissue 

culture.
 

7. Attached docmwrents 

7.1 Eksittikul, T. and Chulavatnatol, M. (1987) Catalytic pro

perties of linamara-e from cassava. 13th Conference of Science and 

Technology of Thailand, Hat Yai, pp. 548-549. 

7.2 Chalermisrachai, P. and Chulavatnatol, M. (1987) Properties 

of glucosyltransferase in cassava. 13th Conference of Science and 

Technology of' Thailand, Hat Yai, pp. 546-547. 
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I. 	Look, R.D., Bloke, LG.. and I.atterxhiI I J.M. (1978) 
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1. Background/Introduction: 

During this period, no change was made on the personnal. A few 

applicants for the vacent position of technical assistant were inter

viewed. However, none was found suitable and more candidates were 

being sought. Two graduate students, Miss Panomporn Panutat and Miss 

Nutaporn Plitiguagtol, undertook an advanced biochemistry project on 

the study of peroxidiise during crasava root deterioration. The pro

ject la(t.-d for 4 months, lkecember 1987-March 1988. Since then, one 

student, Miss aLrimiporn PiuiutLt.. started her M.Sc. thesis work on the 

use of cLSaSAVa .issue culture to study factors affecting cyanogenic 

glucoside synthes is ixum Inacu lation. addition, the principle 

investigator wont on a study tour for 3 weeks (April 12-30, 1988) to 

two institution:s: Professor E.E. Conn's laboratory in the Department 

of' Bi(Khfeifst-ray ad liophysics, University of California at Davis, 

Cali foruni, U.-SA. and l)r. R.D. Cooke's laboratory at the Overseas 

Deve]olynent. mid Niturali ki-o.urces Inst.itute in London, England. 

2. 01) jecti vi!-:. 

2. I Chariu'terization ,,f caz.sava ininarmse 

2.2 Chariti.orizEtion of cassava ghucosyltransferase 

2.3 Peroxiditse during cassava root determination 

2.4 Cassava tissue culture 

2.5 Tour of laboratories 



3. Results/Discussion
 

3.1 Cassava linamarase was being studied in terms of structure 

and catalysis. Antibody was raised in rabbit. against the purified 

enzyme.. This was used to probe the structural differences among the 

isozymes. }Protolytic fragmentation of the structure was performed 

lui the fragmaents would txe analyzed to compare the three isozymes. 

The cat-alytic, pronprty was abolished by modification of lysine resi

dues. "Ihese stuxlies were being xerfomed by Miss Pennapa Kisanmanonta. 

3.2 Cassava glucosyltransferase was being purified using fast

protein liquid chromatography (FPUE). Its instability was the major 

hindr-ance in i t.s pur fication. 'hie partially urified enzyme was 

charunterizd for its catalytic arnd structural properties. These 

studies were being writtun up as an M.Sc. thesis by Miss Panpaka 

Chalernij srachai . 

3.3 Di.isava pxeroxidLaqe was studied in cassava root parenchyma 

and cort.ex. Pt.ysiological deterioration of' the roots stored at room 

temperature wa~s followed for 7 days. During this period, peroxidase 

activity of the paren-hyivi decreae dS more than that of cortex. The 

cortex enzynm wau found to be heat-stable while that of the parenchyma 

was heat-labi le. The parenchyrma enzyme moved faster than the cortex 

enz.m.! during eluctrophoresis under non-denaturing condition. Both, 

however, showed similar subunit molecular weight by electrophoresis in 

the presenrse of' sodium dcd-eyl sul fate. Thus peroxidase changes 

corresponded wit.h the browning response during the root deterioration. 

The sU ]y t,as car-iod out, by Miss PRnoaiporn Panutat and Miss Nantaporn 

Pitiguagool 
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2.4 Cassava tissue culture facility was improved by the addi.

tion 	 of a laminar flow hood in the plant tissu- culture_ room. More 

and they were found to possesz both linamarinpiantlets were produc:ed 

under the sterile conditionand liuminr-ase. So the plantlets r.-oduced 

of the tissue culture bottles offerred an idea] opportunity to study 

environi .itaI effects 	 on the biosynt.hesis of the cyanogenic gluco

sides. Miss; 'ldiblrat. ,fsittikxil ws in charge of the operation of the 

piant. i.tituti .i-iuire room. 

3.5 'Tour of labJratories had two major objectives: to learn 

more ab)out, other cyariogenic glycosides and to make known our studies 

on cassava eyanogenic gIucosides. The P.I. learned much more about 

other plant. cyarogeii glycosides in Professor E.E. Conn's laboratory 

which wa- a stroru center where the work in this area had been carried 

out. for over three d(caides. In Dr. R.). Cooke's institute, much was 

learn d about. the deteriorttion of cassawa roots aund other tropical 

major effect on the biotechnology ofroot cropsi. Also there was a 

cassava fod prcessing. (Air work was made known when the P.I. gave 

seminars in ot.h lax)ratories. As a result, the P.I. was contacted by 

scientistsq from England Fnd Denmark to do collaborative research with 

the aim to develop eyan ide-free cassava. 

4. Con] uion/Rervrks: 

We 	 have lwle further progress in understanding the cassava lina

cassava root deterioramaralse, gluc.iiyl-trnnsferae, peroxidase and 

tion. CiLssiva tisswe culture .h'Fi been set up and is ready for more 

definitive study. 

5. Workplbfor the Next,. Period: 

5.1 BiotrLnsfornLion of I inanu'rin using plant tissue culture. 

5.2 Biocnhemictl changes during cassava root deterioration. 



6. Attached doc-ument : 

6.1 	 Montri Chulavaututol, Somsak lhichirawat, Thidarat Eksittikul, 

Umia Prnwt, PNAnpku Chalermisrachai, Pissopa Kitjaharn and 

Itn sa P i.wt (19137) Iliotransfonnation of cyanogenic gluco

sides in cwqsava (hinihotesculenta Crantz). Abstract pre

sented in the First Princess Chulabhorn Science Congress, 

Bangkok, 10-13 December 1987. 
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