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AMERICAN STANDARD

AGRYLIC

PRODUCTS

ur sanitaryware-grade acrylic products offer extra-
ordinary durability ; exciting, rich colors ; and ease of

installation.

The American Standard line includes : ey e /
» Bathtubs (with or without whirlpool)

® Tonca (800x 1700 cm). AP(;ORDYUIEITC

® Nagoya (1050 x 1850 cm). SANITARYWARE GRADE
» Shower trays

® Rounded or unrounded corner.
Every unit has a reinforced base to ensure uniform,
lasting support.
For detailed information, pick up a beautiful, illustrated
brochure at any of our dealers.

SANITARYWARE (T
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} { Rank Taylor Hobson
Roundness & form measurement

ARIFILOWY
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The HP3000 is one of the broadest
families of compatible mini com-
puters available today. It ranges
from small distributed office
systems to data base hosts that

can handle large business computs
The MICRO 3000 uses the same lewlett-Packard and your Value- lo special power reguirements— ing needs.
- MIMHMDSIIIVLSI Added Reseller work together to i plugmMICMJmeM

provide the right combination of dinary wall outlet. And there sno
dware and software for your !

So whether you plan to support
two users or several hundred,
you'll find an HP 3000 that fits

[
When you make a capital investment in a computer ‘
system, you're investing in your future. Since i
change is the one thing you can predict with
confidence, the computer system you select now our need

SHL
should be able to accommodate your needs as they zange of choicggazoé angurafuiﬁii
change and grow. growth 3

That's why providing a growth path for customers
was an original, basic design premise of the
HP 3000. We've done that by continual research
and development to incorporate the latest
technology into the HP 3000. And by our on-going
commitment to software  compatibility and
hardware upgradability.

Btart making your business more imple menus make day-to-day
productive from the very first pperation easy. No need for highly
lay—with a complete MICRD 3000 ained, specialized personnel.
‘turnkey " solution.

Unimesa

COMPANY LIMITED.
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.-L.E. Marubishi, Japan
enter,
and rela

instrument Co., U.S.A.
i Calorimeters

L ry Reactors
Qg ¢

T —

FOR CELL CULTURE

HunterLab

The measurable difference in quality.

HUNTER-LAB, U.S.A.
COLORIMETERS

KOTOBUKI TOKUSHU GLASS
CO.,LTD. Japan

Vials & Ampules for
Freeze-Drying, Rubber Stoppers
Glassware for Cell Culture

j]o'ti’uy TOKUSHU GLASS €0, TTD.

OXOID Ltd., U.K.
culture Media,
Ingredients

Edwards High Vacuum, U.K.
Vacuum System,
Freeze Drying System,
Vacuum Coating System

USHN SYIUIFNNITLUY 99106
SIAM ZIMMERMAN LTD.
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Ins. 2891007 289-3684-6 289-1474-5
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DATA ACQUISITION

W — GERMANY

STRIP CHART RECORDERS

X —Y RECORDERS/PLOTTERS

JDATA LOGGERS/ACQUISITION SYSTEMS
THERMAL ANALYZERS

& co0ikon

DEPENDABLE INSTRUMENTS

NETHERLANDS

DN — LINE AUTOMATIC ANALYZERS
>H, CONDUCTIVITY, TURBIDITY,
ON etc.

SONICATOR  ysa.

ULTRASONIC LIQUID PROCESSOR

ULTRASONIC CELL DISRUPTORS
ULTRASONIC LIQUID PROCESSORS
ULTRASONIC CLEANERS
SCRUBBERS

U.S.A.
J‘QEE:'&G Sl

PRINCETON APPLIED RESEARCH

ELECTROCHEMICAL INSTRUMENTS
OPTICAL MULTICHANNEL ANALYZERS
MAGNETOMETERS

SIGNAL RECOVERY SYSTEMS

B ===l

DEIONISERS
REVERSE OSMOSIS SYSTEMS
FILTRATION SYSTEMS

sa

MITSUBISHI CHEMICAL INDUSTRIES LIMITED

KARL FISCHER MOISTURE METER

AUTOMATIC TITRATOR

SULFUR/NITROGEN ANALYZERS
SULFUR/CHLORINE ANALYZERS

POLYMER LABORATORIES

POLYMER STANDARDS

DMT ANALYZER
MICROSCOPE TENSOMETER
GPCI/SEC COLUMNS
RELAXATION SPECTROMETER
SYSTEM

Japan Analytical Industry Co., Ltd.

CURIE POINT PYROLYZER
PREPARATIVE LC

“P™TELEDYNE U.SA.
ANALYTICAL INSTRUMENTS

OXYGEN ANALYZERS
ON-LINE GAS ANALYZERS

[@i micromeritics’

Solving Your Materials Analysis Problems

U.S.A.

FINE PARTICLE TECHNOLOGY
PARTICLE SIZE. SURFACE AREA

CHEMISORPTION. PORE SIZE/VOLUME
DENSITY

ISMATEC Instruments

HIGH PRECISION METERING PUMPS

PERISTALTIC PUMPS
GEAR PUMPS

Homyo B 2Z ;;w—o[]

KIAGAWA PRECISION GAS DETECTORS

GAS DETECTOR TUBES
GAS INDICATORS/ALARM
GAS ANALYZERS

BRUKER W — GERMANY

NMR, FT - NMR

FT-IR, GC-IR

GC - MASS SPECTROMETERS
EPR SPECTROMETERS

L o o
FORMECO

ELETTROMECCANICA DOMANI

ITALY

SOLVENT RECOVERY SYSTEMS
SOLVENT DISTILLATORS

ALCATEL VACUUM PRODUCTS

VACUUM PUMPS/ACCESSORIES
ROOTS PUMPS

DIFFUSION PUMPS

THIN FILM SYSTEMS

HELIUM LEAK DETECTORS

KNF NEUBERGER

100% OIL FREE
DIAPHRAGM COMPRESSORS
AND VACUUM PUMPS

FORNO MAB

ELECTRIC FURNACES
TEMPERATURE UP TO 1400° C
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Micro Pilot Plant

SYSTIOMS

for the evaluation of catalytic flow reactions

eveloped

over a dec- i
ade of intensive Qj"
multidisciplin- &
ary research, *
CDS Micro

Pilot Plants
are versatile,

fully-integrated S :
laboratory sys-
tems for the :

evaluation of catalysts. Designed for screening,
optimization and kinetic studies, they are capable
of simulating the catalytic flow reactions of a
wide variety of synthesis gas, chemical and
petrochemical processes. .. and analyzing their
reaction products.

CDS systems operate in continuous or pulse
mode, at pressures to 3000 psig and temperatures
to 700°C. Each system is custom-assembled from
a wide choice of pre-engineered subassemblies in
each of four functional categories:

e Reactant stream preparation for metering and
mixing multiple gas and liquid streams including
heavy hydrocarbons.

e Reactors for screening, optimization or kinetic
studies; choice of multiple reactors for simultane-
ous or alternative operation; vertical fixed bed,
fluidized bed and CSTR types are available in vari-
ous sizes.

. B [Usaaouniwusigandaanuuiday 910

= s s [ P
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INS. 2829749 telex: 20775 UNEX BKK

e Product handling including phase separation
and vapor stream sampling, temperature con-
trolled to 300°C.

e Analysis by one or two internal high performance
GCs with cryogenic and capillary capabilities, for
high resolution separation of reaction products
through Cas.

Two levels of automation are offered: (1) auto-
matic computer supervisory control (Series 8000),
capable of completely unattended operation with
distributed digital control of all system variables;
(2) automatic or manual sequence control (Series
800). All systems incorporate elaborate safe-
guards for automatic shutdown when abnormal
conditions threaten to develop. All critical vari-
ables are continuously monitored and when any
one exceeds a predetermined safe limit, the condi-
tion is annunciated and an appropriate fail-safe
mode is automatically initiated. When necessary,
all system power and reactant flows are cut off,
heated compartments are purged and, as an op-
tion, the reactors are quenched with cryogenic gas.

Reactant
Stream
Preparation

Product
Handling

Reactors Analysis




@}Q MITUTOYO PRICISION MEASURING INSTRUMENT

N—"

- Complete range of *“MITUTOYQ"’ Brand
- Jig & Fixture for Special Measurement
- Special made process control Check-Gauge

Microscope Profile Projector

Digimatic Micrometer & Liners Scale : for Improving Coordinate Measuring Muchine :
Digimatic Caliper Machine Tool Performance Jfor improving measurement efficiency

*Consulting in setting up Measuring Lab for QC. and Process Control

MACHINE TOOLS FOR METAL WORKING
- DIE & MOLD MAKING MACHINES;

CNC Milling, Copy Milling, EDM, Wire Cut
MACHINES FOR PRODUCTION;

CNC Lathe, Machining Center, Special Machine, Etc.

SCOPE OF SUPPLY

- Consulting, Design, Supply, Installation, Commisioning

- From Drawing of Workpieces, we supply up to Turn Key Basis;
Machines, Jigs & Fixtures, Toolings, Processes, Check Gauges.

CNC Lathe

Ysuenad
Robotics @o. Ltd.

22271 Asoke-Dindaeng Rd., Huaykwang, Bangkok 10310, Thailand
Tel. 2461510-9 Telex :© 82796 HUAMARK TH  Fax: 2461517

Mold Shop



Furniture

The Best Steel Furniture System
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THE ANALYSIS METHOD FOR

THE NUTRITIONAL VALUE OF DURIAN
AND DURIAN PASTE

Pranee Nandhasri and Sompong Suksangpleng
Thailand Institute of Scientific and Technological Research
196 Phahonyothin Road, Bang Khen, Bangkok 10900, Thailand

l ABSTRACT I

Durian (Durio zibethinus) is one of the
important fruits of Thailand. Export of durian,
a relatively high price commodity, is in the form
of fresh fruit and paste. The major importing
countries are Hong Kong, Singapore, Malaysia,
Japan and some European countries. This
report describes the steps of proximal analysis
methods of AOAC for nutritional value and
the HPLC method for the determination of
vitamins in durian. In 100 g of fresh ripe durian,
the moisture, protein, fat, ash, fibre and total
sugar were foundtobe 68 g, 3.1 g,4.1g,1.4 g,

12 Aneimiaasuasine 1ulad

2.9 g, and 13.3 g respectively, and the quantity
of vitamin A, thiamine (B-1), niacin, pyridoxin,
ascorbic acid (C) were 1,407 1.U., 3.0 mg, 9 mg,
4.6 mg, and 11.1 mg respectively by HPLC
detection. The unripe durian contained 57.8%
moisture and 5.3% total sugar. Durian paste
contained 24.5% moisture and 48.8% total
sugar. The data is useful in correlating the
maturity and quality of the fruits for making
durian paste for export in order to maintain
its nutritional value.
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(Absorbancy unit full scale, a.u.f.s. = 0.02) (254 nm)

DETECTOR RESPONSE

(a)

el o ST

Ascorbic acid (vit. C)
Niacin :
Niacinamide (vit. B-3)
Thiamine-HCl (vit.B-1)
Riboflavin (vit.B-2)

oA 1 s 1

(b)

Il 1 it A 1 1 1 i

10 nm @) 2

sU# 1. HPLC Tasnlaunsuveddmiiusiinaza1u1niinianniiug1dinay 264 nm Tu: (a) NiFouada,

J = _a ~ . . . . . . . . .
(b) 'nﬁﬂuaﬂ NANIMNUUNINTYIY niacin, niacinamide, thiamine, riboflavin

0.02) (290 nm)

(@)

1. Pyridoxin

1 1

e e

(b)

(Absorbancy unit full scale, a.u.f.s.

DETECTOR RESPONSE

nar (W)

2

1% 2. HPLC Tasanlaunsuvesdamluriinazaiouininnianniiueianau 200 nm lu: (a) Nivuaa,

A a a a 5 .
(b) WFouaa MANIMNAUNIATIU pyridoxin
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=3

2. BHA
3. Vitamin A-acetate
4. Cholecalciferol (vit. D-3)
S. Dl-cc-tocopherol (vit. E)
6. Vitamin A-palmitate
7. B-carotene (provit.A)
£
S (a) (b)
v
2
= 3
aN
(=]
S 6
u- 2 7
o
3
« 45
w g
2 2
=
g 2 2 6,7
o
8 g
£
B2 ’
a< -~
I 1 1 1 I A L i i 1 - [ 1 1 1 1 1 1 L 1 4 1 L
2 4 6 8 10 na (i) 2 4 6 8 10 12

A . o ] I} o o ‘I A
7 8. HPLC TasnTaunsuveddmiiuziinazasluluiuasasiafinnueianau 254 nm lu: (a) niGouan,
4 A = =y = 3 . . . .
(b) nn%'uuﬁﬂ NANIMVUNIATYIU ; vitamin A-acetate, cholecalciferol (vit. D-3), D1-oc-tocopherol (vit.E),

vitamin A-palmitate, B-carotene (provit. A)

v ~
ONA1I91903

ﬂﬂ»ﬂﬂ‘lﬂ-ﬂfﬂi. 2524, ﬂ']'i"lQﬂﬂ!ﬁ161ﬂ1§ﬁ10~3011’7’151‘ﬂﬂ.
ATNBUINY, NILTNTIANTITHUGY. (NFAUNNA.)

AOAC. 1984. ‘‘Official Methods of Analysis of the
Association of Official Analytical Chemists’’
(Sections : 22.013, 29.006, 14.126, 16.064, 31.034-
31.036), 14 th Ed., AOAC, Washington.

vune3, Ysid; gouaadds, auwe uaz Bouiund,
a3190. 2520, MsAnnzImiuluamsiva’liy-
Taulae3% HPLC. M3msineimanivesaniny
Invrnaasuadsemelng (seAnuw).
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"lﬁ"lunﬂmﬂ‘umﬂi:mﬁ 1AUNToUnoy (Na1) (Family
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APPROPRIATE TECHNOLOGIES
FOR WATER POLLUTION
 CONTROL MANAGEMENT

Chaiyuth Klinsukont
Thailand Institute of Scientific and Technological
Research, Bang Khen, Bangkok 10900, Thailand

The decision regarding the application of
the most appropriate technology for wastewater
treatment will usually be based upon a consideration
of 2 important types of technology: wastewater
recycling or low or non-waste technology, and
selected pollution control technology. Moreover,
it should take into consideration type of wastewater,
investment and operating costs, land area required,
land cost, the environment of the proposed site,
and the degree of simplicity of the method to be
used.

Thailand has plenty of land available for
constructing treatment plants at a low cost.
Therefore, the most likely appropriate method of
treating wastewater is primarily to utilize a large
land area as this is always cheaper and has less
technical problems in operation. This could involve
the use of stabilization ponds or aerated lagoons.
Direct land application as irrigation water and as
fertilizer has also proved to be successful in some
areas but further research work on economic
disposal is needed e.g. the grouping of industries
and housing or the creation of'more industrial
and housing estates can contribute towards
reducing wastewater treatment costs as they can
use joint systems. Moreover, these joint systems
are easy to control. The government also has an
important role in the wastewater disposal
programme by setting regulations, revising the
taxation system as well as providing subsidies
of funds. This will create incentives for the water
pollution management of the country.
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- Aerated lagoons
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- Oxidation pond
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J. Sci. Tech. 2 (SEPTEMBER 1987): 67-76

YIELD AND NET INCOME OF
MAIZE AND LEGUMES UNDER
MONOCROPPING AND INTER-
CROPPING SYSTEMS IN 1984

II. EFFECTS OF PLANTING DATE

Parinya Vilairatana and Songkiat Visuttipitakul

Thailand Institute of Scientific and Technological Research,

Bang Khen, Bangkok 10900, Thailand

An experiment was conducted in a farmer’s field in Saraburi Province to study the yield and net income
obtained from monocropping of maize (Suwan 1),soybean (S.J.5) and mungbean (U-thong 1) in comparison with
maize-soybean and maize-mungbean intercropping. Planting dates were also incorporated to treatments in the
study.

The results indicated that maize yields obtained from both monocropping and intercropping treatments
were not significantly different. However, the highest yield of soybean, 1,862 kg/ha, was obtained from mono-
cropping treatment being followed by 1,156 kg/ha from intercropping treatment of soybean grown 30 days before
maize. Mungbean also gave similar trend of results as of soybean but due to the severe spread of powdery mildew
at its flowering period the experiment showed lower yield than it was expected.

It has been found that.intercropping of soybean 30 days before growing maize gave the highest net
income of US$ 288/ha while the monocropping of maize and soybean earned only US$ 146 and US$ 172/ha
respectively.
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Introducing the Basic Balances from METTLER.
When all you need is the weight.

310 g to 6000 g, readabilities from 0.001 g
fo 19, and one new analytical with a

110 g capacity, readability to 0.1 mg.
Please write or call for complete informa-
tion and a copy of our J Series brochure.

DIETHELM & CO., LTD.
1696 New Petchburi road

Bangkok 10310
Tel. 2522246-51
2529162-9

The new METTLER J Series

When all you need is the weight, METTLER's
new J Series delivers results as only
METTLER can. They're built in the METTLER
fradition — buf brought fo you af a new low
price, because we took out applications
features you may never need. It's designed
for users who only need a basic balance,
but demand the performance of a
METTLER.

Built with METTLER quality. Backed by
METTLER service. Bringing confidence fo
your work. It's an extra balance to increase
productivity in your laboratory. I's a back-
up balance fo help you through a heavy
workload. Or i's an easy-to-use electronic
balance for the classroom. It's METTLER's

basic balance. The J Series - nine new We understand. M ETTLE R
precision balances with capacities from Precisely.
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