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1. Bacikground/Int roduction:

buring the G-month period covered by this report, May 1 to Octo-
ber 31, 1987, most equipments and supplies were received and used in
the research,  There were also changes in personnel. A M,Sc.-student,
Miss Pernapa Hisfumu‘mntu)‘jnined the project and started her M.Sc.
thesiv regearch o the molecular structure of cassava  linamarase.
Miss  Pissopi Kitjinharn who was employed as a technical assistant in
August 1986 decided to further her advanced study elsewhere and  left
the position on May 31, 1987. A replacement. wag found to continue her
Wolh . M. Vasin Dhanasarnsombut, B.Se. (Chulalongkorn) was employed
ns technical aseistant starting June 1, 1987, Unfortunately, he was
called by his father to help in their family business and resigned the
position on September 30, 1987, We have been looking for a new tech-
nical assistant sinee then,
2. Objectives:

2.1 T~ characterize linwnarase from cnssava stem, petiole and

root cortex

2.2  To purify glwosyltransferase from cassava leaves

2.3 To =start tissue culture of cassava
a. Miterials ond Methods:  See attached documents
1. Kozl ts/Disussion

1.1 Cas=ava linamarases from stem, petiole and root cortex were
characterized. Dtnils can be found in the abstract presented to the
13th Conference of Science and Technology of Thailand, Hay Yai, Octo-
beer 20-23, 1987 (Attnched document ne. 7.1).

4.2 Cassava  glucosyltransfernse was  partially purified from

young lenves and its catalytic properties were established. Details



can be found in the abstraect presented to the 13th Conference of
Science and Technology of Thailand, Hat Yai, October 20-23, 1987
(Attached document no. 7.2).

4.3 Miss Thidarat Eksittikul, Senior technical assistant, was
trained by Mre. Yupa Mongkolsook of Kasetsar(. University on the tech-
nique of plant tissue culture. She then set up a plant tissue culture
room in the Department of Biochemistry and started the tissue culture
of cassava in October 1987, The culture plant specimens will be used
to study the biotransformation of linamarin, The cooperation of Mrs.
Yupa Mongkolsook in her training is fully appreciated.

5, Conclusion/Remarks:

Wee  have characterized cassava linamarase and partially purifical
cassava glucosyltransterase. Tissue culture of cassava has been esta-
blished ard in progress.

6. korkplan for the Next Period:

We shall purify and characterize cassava glucosyltransferase. We
shall study the biotransformation of linamarin using plant tissue
culture.

7. Attached documents

7.1 Eksittikul, T. and Chulavatnatol, M. (1987) Catalytic pro-
perties of linamarase from cassava. 13th Conference of Science and
Technology of Thailand, Hat Yni, pp. 548-548.

7.2 Chalermisrachai, P. and Chulavetnatol, M. (1987) Properties
of glucosyltransferase in cassava. 13th Conference of Science and

Technology of Thailand, Hat Yai, pp. 546-547.
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1. Background/Introdix:tion:

During this period, no change was made on the peraonnnl._ A few
applicants for the vacent position of technical assistant were inter-
viewed. Hovever, none wus found suitable and more candideates were
being sought. Two graduate students, Migs Punomporn Panutat and Miss
Nuntaporn Pitiguagool, undertook an advunced biochemistry project on
the study of peroxidase during cassava root deterioration. The pro-
Ject  lasted for 4 months, December 1987-March 1988. Since then, one
student, Miss Panomporn Panutat., started her M.Sc. thesis work on the
use of cassava tigssue culture to study factors affecting cyanogenic
glucoside synthesis ana accumulation. In addition, the principle
investigntor went on n study tour for 3 weeks {April 12-30, 1988) to
two institutions: Professor E.E. Conn’s lnboratory in the Department
of Biochemistry and Biophysies, University of California at Davis,
California, U.S.A. and Dr. R.D. Cooke's laboratory at the Overseas
Development, and Naturnl Resources Institute in London, England.

2. Objectives:

2.1 Characterization of cassava 1inamarase

2.2 Characterization of cassava glucosyltransferase

2.3 Peroxidase during cassava root determination

2.4 Cassava tissue culture

2.5 Tour of laboratories



3. Results/Discussion

3.1 | Cagsava linamarase was being studied in terms of structure
and catalysis. Antibody was raised in rabbit against the puarified
enzyme, This was used to probe the structural differences among the
isnzymes., Protcolytic fragmentation of the structure was performed
and the fragments would be analyzed to compare the three isgozymes.
The catalytic property was abolished by modification of lysine resi-
dues. These studies were being performed by Misg Pennapa Kisamanonta.

3.2 Cagsava glucosyltransferase was being purified using fast-
protein  liquid chromatography (FPLC). Its instability was the major
hindrance  in its purification. The partially rpurified enzyme was
characterized  for its eatalytic and  structural properties. These
studies  were being written up as an M.Sc. thesis by Miss Panpaka
Chalermisrachai.

3.3 Cassava peroxidase was studied in cassava root parenchyma
and  cortex. Physiological deterioration of the roots stored at room
temperature  was followed for 7 days. During this period, peroxidase
activity of the parenchyma decreased more than that of cortex. The
cortex enzym: was found to be heat-stable while that of the parenchyma
wiis  hent-labile.  The parenchyma enzyme moved faster than the cortex
enzyme:  during electrophoresis under non—dermtur‘in.g condition. Both,
however, showed similar subunit molecular weight by electrophoresis in
the presence  of  sodium dodeey]l sul fate, Thus peroxidase changes
corresponded with the browming response during the root deterioration.
The study was earricd out. by Miss Panomporn Panutat and Miss Nantaporn

Pitigungool .



2.4 Cassava tissue culture facility was improved by the addi--
tion of a laminar flow hood in the plant tissu~ culture room. More
plantlets were produced and they were found to possess both linamarin
and linamarase. Sc the plantlets y.oduced urder the sterile éondition
of the tissue culture bottles offerred an idea) opportunity to study
environmental  effects  on the biosynthesis »f the cyanogenic gluco-
sides. Miss Thidarnt Fksittikul wns in charge of the operation of the
plant. tissue culcvure room.

3.5 Tour of laborutories had two major objectives: to learn
more ahout. other cyunogenic glycosides and to meke known our studies
on cassava cvanogenic glucosides. The P.1. learned much more about
other plant. cynnogenic glycosides in Professor E.E. Conn's laboratory
which wits o strong center where the work in this area had been carried
out. for over three deeades. In Dr. R.D. Cooke's institute, mucn wns
learned about. the deteriorntion of cassava roots and other tropical
root. crops. Also there was n major effect on the biotechnology of
cassava food processing.  (ur work was made known when the P.1I. gave
aqeminars in both laborntories. As a result, the P.I. was contacted by
seientists from Fngland and Denmark to do collaborative research with
the aim to develop cyanide-free cassava,

4. Concluaion/Remarks:

We have made further progress in understanding the cassava lina-
marnse,  #tlucosyl-transferase, peroxidase and cassava root deteriora-
t.ion. Cnssava tissue culture has been set up and is ready for more
definitive study.

5. Workplan for the: Next Period;

5.1 Biotrnnaformation of linamerin using plant tissue culture.

5.2 BRiochemicnl changes during cassava root deterioration.



6.

Attached document.:

6.1

Montri Chulavatnatol, Somsak Ruchirawat, Thidarat Eksittikul,
Uma Prawnt, Panpekn Chalermisrachai, Pissopa Kit,ja}um and
Hanga Prawat  (1987) Biotransformation of cyanogenic gluco-
sides in cnssava (Manihot esculenta Crantz). Abstract pre-
gented  in the First Princess Chulabhorn Science Congress,

Bangkok, 10-13 December 1987,






