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This paper reports the current status of postgraduate programs in biotechnology
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Background

The program of study in biotechnology was first
established in Thailand in 1980. The first undergraduate
program in biotechnology was offered by the Depart-
ment of Biotechnology, Faculty of Agro-industry, Kaset-
sart University (Leelawatcharamas, 1991}, Since then,
biotechnology programs in both undergraduate and post-
graduate levels have sprouted in other Thai universities.
This is, perhaps, due to the recognition of the impor-
tance of biotechnoiogy and genetic engineering for Thai-
land. In 1983, the National Center for Genetic Engi-
neering and Biotechnology {BIOTEC, formally NCGEB)
was established as a national effort to support the devel-
opment and application for these technologies. In addi-
tion, support for biotechnology was also highlighted by
the US -Thai Science and Technology Development
Board (STDB) program.

BIOTEC was first set up as a unit in the Minis-
try of Science, and later, in 1991, incorporated within
the STDB program as the National Science and Tech-
nology Development Agency {NSTDA). The scope of
activities of BIOTEC was also extended to cover imple-
mentation of, as well as support for research and devel-
opment, and training in the field of biotechnology
(Yuthavong, 1999).

In 1988, the Thai Society for Biotechnology

(TSB) was established by a group of Thai scientists with
common interest in the progress and development of re-
search in this field. Since then, the TSB has organized
an annual meeting each year. The 1[th annual meeting,
which was the last meeting of the last millenium, was
held in Phuket in November 1999. At that meeting one
of the section presentations was on Biotechnology Edu-
cation in Thailand. This paper is a product of that dis-
cussion. However, this paper will discuss only the post-
graduate education programs that use the name “Bio-
technology”. We did not include other related field of
studies, such as biochemistry, microbiology nor chemi-
cal engineering programs.

Scope of Biotechnology

Biotechnology itseif is not a new technology.
Microorganisms had been exploited for hundreds, and
in some cases thousands of years, by those making bread,
cheese, beer and wine. In 1982, the Organization for
Economic Co-operation and Development (OECD) pub-
lished a state-of the-art report on new biotechnology to
define what biotechnology is. This definition adopted a
broad view, and since then the definition of biotechnolo-
gy has been widely accepted internationally as “the ap-
plication of scientific and engineering principles to the
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processing of materials by biological agents to provide
goods and services”. This definition, clearly elucidates
the diversity of biotechnology and emphasizes the way
in which biotechnology will influence industry (Antebi
and Fishlock. 1986).

Students and scientists today are privileged in-
deed to be living among the scientific breakthroughs of
the genetic engineering world. With this in mind, it is
important to emphasize two points: first, biotechnology
is not a discipline but rather a field of activity, and second,
genetic engineering per se is not biotechnelogy, but an
exciting development which has had and will have an
enormous impact on biotechnology.

There are many examples of commercial where
applications of genetic maaipulation in areas of human
health, food, agriculture and horticulture, energy, raw
materials, chemicals and environmental management.
Hence, the power of biotechnology cannot be underesti-
mated. However, knowledge of genetic engineering is
only a component of developing good and valuable pro-
ducts. Active on-going research and development of goods
using the field of genetic engineering are leading to spec-
tacular innovations. However, biotechnologists need
more than just knowledge of genetic engineering for pro-
duction. We also need the knowledge of bioprocess en-
gineering, fermentation and the downstream processes
to really provide goods and services. As university in-
structors, we think this is not enough. For graduate stu-
dents to go out into the real world of business, to work in
companies, factories or even to be researchers themselves,
we think they need more knowledge in management and
in ethics, especially bioethics,

This paper attempts to enumerate the rules and
regulations of the Thai Ministry of University Affairs
(MUA) and compare all the biotechnology postgraduate
programs in Thailand in terms of core and elective courses.
Some of our ideas on the terms of standardization of bio-
technology graduate program are discussed.

MUA’s Degree Structure
To comply with Government rules and regulations
concerning standard requirements for postgraduate study
in Thailand, every postgraduate programs must conform
with standard regulations for postgraduate study as defined
in 1990 and 1999 by MUA as given below.

Master’s degree

The MUA’s 1990 guidelines provide for three

types of program structures in order to obtain a master’s
degree. Firstis the A (1) type, thesis only program, which
requires at least 36 credit hours of thesis. Second, the
thesis and course work program which is the A (2) type.
This program requires at least 12 credits of thesis and at
least 12 credits of course work. However, the total num-
ber of credits attained must be at least 36, The third type
is the B program, which is a course work only program.
So far, none of the biotechnology graduate programs in
Thailand makes use of this last program structure.

Doctoral degree

Two categories of incoming students for the
Ph.D. program exist. First, the incoming students are
those who have already obtained a master degree; second
are students with a bachelor degree who enter the Ph.D.
program directly. In the past most students entering a
Ph.D. program are students with a master degree in a
related field. However, the recent Royal Golden Jubilee
scholarships offered by the Thailand Rescarch Fund (TRF)
provide funds for students with bachelor degrees to do
their Ph.D. directly. Therefore, the number of Ph.D. stu-
dents helding bachelor degree is increasing. The number
of credits requires for Ph.D. for students entering with a
bachelor’s degree will be shown in parenthesis in ali the
following text.

Under MUA's 1990 regulations two plans for
Ph.D. programs are offered. Plan 1 requires at least 48
(72) credit hours of thesis work. This is a thesis work
only program. Plan 2 requires at least 12 (24) credits of
course work and 36 (48) credits of thesis. The credit
requirements for achieving master and Ph.D. degrees are
summarized in Table 1.

In addition to the number of credit hours for the
thesis and the requirement for course work for achieving
each degree, here ate also more dewil puidethines 10 be
follow, such as comprehensive and preliminary exami-
nation for master and doctoral degree students respec-
tively, thesis proposal examination, and qualification by
examiner committees, which will not be mentioned in
this paper.

Current status of postgraduate program in
biotechnology

Presently, there are eight universities that offer
postgraduate programs in biotechnology. All eight offer
both master’s and Ph.D. degrees. Some of these pro-
grams are national programs that teach in Thai; some



Table 1 Number of credits required by MUA, to obiain the appropri-
ate degres. Numbec in parentheses are the credit required to
obtain a Ph.D. degree for a student entering Ph.D. program
holding only bachelor degree.

_ Plan  Total  Credits  Thesis  Course
Master Al 36 36 -

A2 36 »12 =12 |
B £
Ph.D. 1 48(72) 482 -

2 48(72)  36(48)  12(24)

are internationat programs that teach in English and some
(unofficially} are bilingual programs.

Most of these universities offer common course
wark for both master and doctoral students. Course ti-
tles show that most of them offer a variety of courses.
Less choice is likely to be provided in core courses, when
compared to elective course offerings. The variety of
elective courses reflects the specialization of each pro-
gram and the available staff. However, all of the pro-
grams require at least two credits of seminar courses.
Details for Master’s and Ph.D. courses are presented in
table 2 and table 3, respectively.
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Analysis of each individual programs

In order to directly analyze each program, we
need to start with the entrance qualification requirements
of candidates to the programs. Most programs do not
have specific requirements for candidates; having a bach-
elor’s degree in a related field of science or engineering
is sufficient, However, some programs reguire back-
ground studies in a more specific field. Table 4 provides
derails of qualification requirements by each university.

At the 2™ meeting on biotechnology curriculum
development organized by TSB at Suranaree University
of Technology in Qctober 1999, it was proposed to di-
vide course work offerings into six groups according to
relevant disciplines. The groups established in order to
clearly and simply characterize the programs are =s fol-
lows: biochemistry, bioprocess (biochemical engineer-
ing), biotechnology, microbiology, molecular biology and
others. Table 5 gives details and the number of credits
of the proposed grouping of each individual program.
The graph in figuce 1 reveals a distribution of course dis-
cipline for core courses in each, and among, universi-
ties. Similarly, figure 2 compares the number of credits
of elective courses distribution in each, and arnong, uni-
versities,
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Future prospects

This paper has provided an initial report ot the
current status of each course program while emphasiz-
ing course structures and course analyses. With regard
to core courses, there are many ditferences in the core
courses offered among universities. The detinition of
biotechnology indicates that a biotechnologist should be
capable of applying both scientific and engineering prin-
ciples to obtain the most benetit out of biological agents.
In this respect, the core courses must retlect some of these
skills for future biotechnologists. Is this not envugh rea-
son for us to reconsider our course curriculum and re-
vise it, if needed? Table 5 and Figure 1 indicate that
several biotechnology programs do not require any bio-
process course. Some programs do not require courses
in neither genetic engineering nor molecular biclogy.
However, some programs provide one or two courses with
the title of “biotechnology”, which if considered in de-
tail, include both genetic engineering and bioprocess.

In order to achieve a degree in biotechnology
from Thailand, should we recognize a need to standard-
ize the core courses and allow the elective courses to
reflect the specialization of each university or should we
leave the cumricvlum as it is, because biotechnology 1s
far too broad to consider narrowing it? The TSB could

and should piay a role in guiding existing program own-
ers in revising their courses. For programs being de-
veloped, this guidance would be very useful. The anti-
cipated guidelines for postgraduate programs in biotech-
nology prepared by the TSB, have, in fact, no official
compulsory effect. Existing program owners should vo-
luntarily cooperate in order to standardize thetr programs.
The MUA, however, is fully authorized to call for pro-
gram revisions and to set standards for new program de-
velopers. Therefore, it is essential that we realize that it
is time for changes for the betterment of our programs
and for the sake of our students.

Another important component which describes
the nature of postgraduate studies is thesis-related re-
search. It is not the intention of this paper to describe
much of this component due to difficulty in gathering
information and inadequate information. However, re-
search publications in biosciences and biotechnology
make the greatest contributions, by far, to international
scientific publications from Thailand, as measured by
number and citations (Ruenwangsa and Ponijpan, 1996).

At present collaboration among institutions is
essential, since Thailand has a serious shortage both of
expertise in different field of specialization of biotech-
nology and in number of staff. Sharing of the expertise
of persons scattered among different universities is very

credl
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Table 4 Quaiifications of students entering post graduate Biotechnulogy programs in Thai universities

M.Sc.

Trom Dacheior's Degree
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GPA [not less thaa)

Scicnde or relaed

Med Tech. or relaled

-SGc';\Ec._AFg_rﬁ._i_nd T

Science or related
Science. Chem
Enginecnog or related
pianl Baech., Food, Agre-Tn
plan2 Science. Engineering

Tigtech., Science, Agn., Food,

Med Tech. or refated

I FETET

or 2.00

Bcrence, Engincenitg or relate

or 2.00 {with * 2 years work cxperience)

A

200 (with GPA of rclated
Master courss =3 110
{with =3 years work)

Ns T

R N

[pant 3 6 or 2751w good experiise} |Scicncs, Enginecrtng
plan2, 2.5 or <2 50¢{with > | ycar work)

[2750 or 200 (with GPA of related

Masler course >2 75)

NS

|Enginecnng, scicnce
or relaled
Hiolech,

Biotech. or tolated

of last year of Biolech

Master course
bl

N5 = nat specified

Table 5 Course grouping of master program in Biotechnology.

Biotech.. Scienct, Agr. Food|
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plant, €3.25 {with good expertisc
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or = | year research work)
EEEE ‘_'j
|

Cumulative crdits

Biochem. -
Bloprocess -
Blotechnology -
Microbiol -
Molec. Blol -
Other -
Biochem. -
Bloprocess -
Biotechnology -
Microbiol, -
Moles. Biol- i .
Other -

Biochem. -
Bloprocesy

Biotechnology -
Microbiol -
Molec. Biol. -

 Other

. 3
3 3
- 4
3 3

- 15
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10 &

- 3

3 -

o

—
w 3

LT I W |

- 4
7 .
- ]

5 3
27 11
48 12
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Bilochem
Bioprocess :
Biotechnelogy:
Microbloi. :
Molec, Bial, :
Other .

Bigeatalysis, Biochemistry, Enyzme, lmmobilization, Lipid, Sugar Tech., Vegetable Oil Tech. and related
Biochemical Enginecring, Fermentaticn, Separation, Unit Operation, Wagie treatmnet and related

Animal/Marine/Plant Biotechnology, Biotechnological, Biotechnology, Management, Special Topics in Biotechnology and related
Bicdegradation & Biodeterioration, Food Microbiel, Industrial Microbiol,, Microbiology, Yeast Tech, and related
Gene Tech., Genetic Enginecting, Molec. Genetics, Plant Molec. Genetics, Protein Engineering and related
Diesign, Breeding, Cell Biology, Chemistry, Energy Resource, Experimental design, Food, Individual study,

Innovation, Instrumentation/Technique, Marine, Membrsne Presentation and related.

*BUT Trimester system, therefore credit at SUT time 3/4 will cotvert to the nomal credit of semester system
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important not only for reliet of serious shortages of staff
in some universities but also for exchange of research
ideas and collaboration between universities.

Research funding and postgraduate scholarships
are other barriers to the development of biotechnology
in Thailand, Government is, by fur, a major supporter
for most of the funding. Does the government spend
enough moeney wisely in this ficld? Does the Private
sector play a sufficient role here, since they are the main
employers of the graduates? Ts the Private sector in Thai-
land giving enough assistance both in cash and in kind
to support graduate schools? Or is the research in our
universities not compatible with their interests? What
should we do to match our mutual interests to ensure
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they reaily help the development of the country?

These are some of the important challenges for
the future prospects of biotechnology and bioscience in
Thailand,with respect to postgraduate studies in these
gxciting fields,
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