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To His Excellency Major-General Luang Pibul Songgram,

President of th e Council of Ministers.
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I have the honour to lay before Your Ex cellency th e Ninth
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work of t his Depar tm ent for the years B. E. 2479 and 2480.
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Minist er of Economic Affairs.
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I hav e th e honour to lay before Your Ex cellency th e Ninth
Repor t of my Departm ent cover ing t he work carried on in the years
B. E. 2479 and 2480.

I ha ve th e honour to be, Sir,

Your obedient ser vant,

Tox L ABANUKROM

Director-General.
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s'rAFF.

Director-General-Dr. Toa Labanukrom, PH. D. (Berne).

OFFICE OF THE SECRETARY OF THE DEPARTMENT.

Chief of Division-Senior Chemist, Phra Krasapna Bibhag.

CORRESPONDENCE AND LIBRARY SECTION.

Head of Section-Khun Chamras Rasayana.
Assistant-Nai Ong Thadasih.

ACCOUNTS SECTION.

Head of Section-Nai Siri Chuvidya, B. s, C. (F. E. D.)
Assistant-Nai Phong Manidisth.

STOR~;S SECTION.

Assistant Chemist-Nai Siri Suwanapadama.

DIVISION OF CHEMISTRY.

Chief of Division-Senior Chemist, Luang Vichien Dhatukarn,
L. es Sc., 1. c. (Poitiers).

Principal Chemist-Mr. C. J. House, B. Sc. (Lond.) A. R C. S., F. J. C.

INORGANIC CHEMISTRY SECTION.

AssistantChemist-Nangsoa Aroon Israbhakdi, B.S. (Chern.) (Silliman).
Assistant Chemist-Nai Da Hasrnidatta, Dip. Pharo (Ch. u.)

ORGANIC CHEMISTRY SECTION.

Assistant Chemist-Nangsoa Skul Nivasanandana, B. Sc. (Ch. D.)

METALLURGY SECTION.

Chemist-Nai Banbota Suddhikarn, B. S. (Chern.) (Silliman)
Assistant Chemist-Nai Vongse Naewbanij, A. A. (Sto. Thomas).
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OPIUM DIWSS CONTROL SECTION.

Chernist-Nai Udom Kraisorakul,
Assistant Chernist-Nai Tong Kham MiIintaIek, Dip. PImr. (Cb. lJ.)

WATER ANALYSIS SECTION.

Chemist-c-Khun San Kosiyabastr.
Chemist-Nai Samroeng Virnuktananda, B. H. (Chern.) (Silliman).
Assistant Chemist-Nai Pravat Isarankura Na Ayudhya, Dip. Ed.

(Ch. lJ.)

FUEL SECTION.

Assistant Chemist-vacant.

GENEHAL ANALYHIS SECTION.

Chemist-Mom. J. Dubois Chitrs bongse.

DIVISION OF INDUSTRIAL CHEMISTRY.

Chief of Division-Senior Chemist, Dr. Prachuap Bunnag, Ph. D.
(Berne).

MEDICINAL PRODUCTS SECTION.

Chemist-Nai Kliau Bunnag, B. S. (Phar.) (lJ. P.), Dip. Pharo (Ch. lJ.)
Assistant Chemist-Nai Robert Saisanit.

RESEAHCH INTO FOHEST PHODUCTH SECTION.

Chemist-Nai Taw Thaewyoo.

GENEItAL RESEAHCH SECTION.

Chemist-Nai Pue Rochanapurananda, B. s. (Chern.) (U. P.)

CEHAMICS SECTION.

Chemist-Nai Chalaem Bhumiratana, Ch. B. Chern. (Sto. 'I'homas).

TEXTILES SECTION.

Assistant Chemist- vacant.
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DIVISION OF AGRICULTURAL SCI ENCE.

Chief of Division-Senior Chemist, Na i Sangar Sharaauvarna,
c. D. A. (Hans.) (Seale-Hayne).

Chemist-c-Mr, M. 1\1. Cera, B. s, Agr. (D. P.)

A GRIC ULT URAL C HE MISTR Y SECTIOK

Chemist-Nai Thongchai Punyasingha , B. S. AgI·. (D. P.)

SOIL ANALYSIS SECTION.

Chemist-Nai Sroung Oharupra kara,

FERTILIZEHS AND INSECTICIDES SECTION.

Chemist - Nai Aree Supol, B. Sc, (Calcut ta).
Assist an t Chemist-Nai Bunsuep Alobho, Dip. Se. (Ch. D.).

SOIL B ACTERIOLOGY SECTIO~.

Chemist-vacant.

DIVISIO N OF PHARMACY.

Chief of Division-vacant.

PH YTO CHEMISTR Y S ECTION.

Pha rmacis t-i-Nai Thong Dee Suva nakas, n. s, (Phar.) (G.W.D.).

PHAHMACEU 'flC AL C HEl'lISTRY SECTION .

Pharmacist-Lt. Chamnong Prasomt hong, Dip. Pharo(Ch. U.).

P HAHMACOGNOSY SECTION.

Assistant Pharmacist- Su b. Lt. Vichien Muang Noi Charoen,
Dip. Pharo(Ch. U.).

B IOCHEMISTRY SECTION.

Medical Officer-Nai Kimkang S uva rn ak ich, l'L B. (Ch. D.).
Ass!sta nt Pharm acist-Nai Puan Charoenbanij , Dip. Pharo(Ch. D. ).
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PHARMA CEUTICS SECTION.

Medical Officer-Nai Siri Tewayananda, M.B. , Dip. PIHLr. (Ch. D. ).

NOTE.

OfficIals who [oimed. the Departmeni of Science:

1. Nai Pravat Isarankura Na Ayudhya was transferred from
the Ministry of Education as Assistant Chemi st, Water
Analysis Section 011 the 1st. June 1986.

2. Nai Banbota Suddhikam joined the Staff as Chemist,
Metallurgy Section on th e I st August 1936.

3. Dr. Prachuab Bunnag was transferred back fr om the
Ministry of Defence on the Lst December 1936.

4. Nui Siri Tewayananda joined th e Staff as Medical Officer,
Pharmaceutical Section on the 24th April 1987.

5. Nangsao Skul Nivasanandana joined th e Staff as Assistant
Chemist, Organic Ch emistry Section on the 3rd June 1937.

6. Nangsao Aroon Israbhakdi joined the Staff as Assiataut
Chemist, Inorganic Chemistry Section on th e 7th June
1937.

7. Nai Thong Dee Suvanakas joined th e Staff' as Pharmacist,
Phyto Chemistry Section on th e 10th August 1937.

8. Nai Kimkang Suvarnakich was transferred from the
Department of Public H ealth as Mediea. l Officer , Bioche
mistry Section on th e I st J anuary 193!:\.

9. Lt. Chamnong Prasomthong was transferred from the
Ministry of Defence as Pharmacist, Pharmaceutical Che
mistry Section OIl th e Ist January 1988.

10. Sub. Lt. Vichien Muang Noi Charoen joined the Staff as
Assistant Pharmacist, Pharmacogn osy Section on th e 1st
January 1938.
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Officials who went abroad:

1. The Director-General was absent from March 28th 1936

to June lIth 1936 on account of an official trip to Japan

and Manchuria.

2. Xai Chalaom Bhurniratana left Thailand with the Director

General on the 28th March 1936 and studied ceramics in

Japan. Hc returned on the 19th August 1936 after an

absence of nearly fi ve months.

3. Nai Aree Supolleft Thailand on the 11th April 1936. He
visited England, France and Germany to study the tech
nique recently developed in spectrum analysis and other
physico-chemical methods used in chemistry laboratories.
He returned on the 7th December 1936 after an absence

of eight months.

4. Nai Tongkam Milintaleka left Thailand on the 20th April
1937 for Manila P. 1. to study pharmaceutical chemistry.

He returned on the 18th May 1938 after an absence of
thirteen months.

5. Nai Kliau Bunnag left Thailand for England and Ger
many on the 24th April 1937 to study pharmaceutical
chemistry and bioassay. He returned on the 7th March
1938 after an absence of ten months.

6. Nai Banbota Suddhikam left Thailand for Japan on the
12th October 1937. He studied petroleum refinery and
analysis. He did not return until December 15th 1938.

Officials retired:

1. Khun San Kosiyabastr retired from Service on the 19th

August 1936.

2. Lt. Van Lohpinit, retired on the 1st August 1937.
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GENERAL REVIEW.

During the period cover ed hy thi s repor t t here has been a

phenomenal incr ease ill t he ent ire activ ity. of the Departmen t as

evidenced by t he volum e of the analy tical work done, the uew tasks

un dertaken , th e ext ension of t he laboratory accormnodat.ioris, as well

as in the addit ional members of th e staff acquired , and th e new

equipments secured.

Th e analytical work done during t his period as well as in the '

two pr evious peri ods are tabulated below:

B. E. fJJ,75 B. E. 13.1,77 B. E. 13.1,7.9

& ~2J,76 & PJ,78 & PJ,80

Total number of Samples analysed

R ti S I {Opium drossou me a mp es
Bronzes

General Samples

Increase of General Samples
over previous period

Incr ease of Samples in Percent.

13,87 2

10,327

2,169

35,628

31 ,889
32 6

3,413

1,244

57.35%

32,956

24,213

1,863

6,880

3,467

101.6%

Th e total number of sa mples ana lysed compare s fa vourably

wi th that of t he previous peri od. After dedu cting t he opium dross

and bronze samples, th e examinat ion of which is purely a matt er of

routine, the number of general RampIes a na lysed was 6,88 0 as com

pared with 3,41 3 for t he previ ous period. This represents an increase

of 101.6% a nd t his figure-6,880-is :3.1 7 t imes t he total number of

general samples (2,169) of the period B. E. 2475-2476.

It will be seen th at the volum e of analy ti cal work done has

increased more th an thr ee fold during these four yean ;.

Th e fees r ecei ved during this period as well as III the two

previous periods are tabulated below :
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24,264.27
10,122.12

14,142.15

B. E. :2475 B. E. :2477 B. E. :2479
& 92476 & 12478 & :2480

Baht 11,142.95 19,649.37 33,502.73
2,999.20 4,614.90 4,718.00

120.00
38,340.73
14,07 6.46

Sales of Pr eparations
Analytical fees
Examinat ion fees
Tota l Receipt
Increase of total receipt

over th e previous per iod
Inc rease in Percent. 71.57% 58.02 %

Th e sales of preparations during t his period amounted to Baht
38,502.73, which represents an increase of Baht 13,853. 36 or 70.5%
over th at of the previous period (Bah t 19,649.37 ) and is 3.0 t imes
t hat of t he period B. E. 2475 -2476. Similarly th e total receipt of
this period , Baht 38,840.73, represents an increase of Baht 14,076.46
or 5S.02% of the total receipt of t he previous period (Baht 24,264.27)
and is 2.7 ti mes that of t he period B. E. 2475-247 6.

I n add it ion to t he enor mous increase in all bra nches of works
that formerly emb raced the ent ire activity of the Department, quite
a nu mber of new work was sta rted to ena ble t he Department to
widen it s scope of usef ulness to the Gove rnment as well as the genera l
public.

Th e Division of Pharmacy was established, and a tw o storied
building constructed to th e east of the main building to accommodate
this new Division.

The Ceramics Section was started and made a par t of the
Division of Industrial Chemistry formerly known as t he Di vision of
Techn ology.

Th e balance room of th e main building was equipped with an
ail' condit ioning sys tem, with automat ically controlled t emperature
and humidity , for th e storage of delicate instruments which would
soon deteriorate an d become ultimately useless in the tropics, as well
as to facilitate th e we ighi ng of substances whi ch absorb moisture too
rapidly fro m a hum id atmosph ere.

A quarterly Science Magazine in Thai Language was published
to popularize th e knowledge of science, and to encourage its applica
tion ,in industry as well as in every day life.



A School of Practi cal Chemistry was found ed, with a v ie\~ to
produce reliable assistants properly tra.ined in th eoreti cal and practical
chemistry, in order to supply t he long felt want and constantly
growing need for such fun ctionaries. The instructions are imparted
by members of the sta ff:

'I'he library was considerably enlarged to furni sh adequate
books of reference and scientific peri odicals which are essential to th e
efficiency and prog~ess of a scientifi c institution. l

Six officials including th e Director General went abroad, some
to Europe and ot hers to th e Far East , for periods varyin g from a few
months to over a year for specific trainings in va rious laboratories
and institutions so as to permit them to obser ve the geneml trend of
progr ess a nd new developments in th e different branches of work.

'They were thus giv en the valuabl e opportunity to come in contact
and exchange ideas with scientists in differen t par ts of the world ,
fr om which they derived much benefit.

The Director General as well as a few members of th e staff
served as president and mem bel's of several committees appointed by
th e various Ministri es, and the Couneil of Ministers.

The Department put up a stall in the Constitution Fair in
B. E. 2479 and in B. E. 2480, to give the publi c the opport unity to

'acquaint th e:nselves with th e sphere of activity of the Department,
and to st imula te th eir interest in science.

It will be seen th at over and ab ove th e large increase of the
volume of usual work done in th e Department , the energy of th e sta ff
was utilized in man y oth er ways with a view to improve th e quality
of work and add to the usefulness of t he Department to th e nation.

A perusal of the list of th e new members of t he staff will
show that four officials joined th e Department in 1936, three in 1937,
while the other t hree were recruited only toward s t he end of the
period of this report i. e. in 1938. Again st this new addit ion to the
staff, tw o retired and six went abroad.

The effect ive increase of the staff was negligible compared to
the accompli shm ents of this period. Thi s is du e to the remarkable
improvement in the organization of the Department as well as to the
efficiency of the entire staff.

•



' I'ho Pharmacy Bllild illg.
Sid e vi e-w.
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Ground floor plan.
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THE PHARMACY BUILDING.

10 x 7 meters = 210 m2

7 x 5 __ 35 m 2

"
7 x 5 = 35m2

"
4.5 x 14

With the formation of the Division of Ph armacy, it was
necessary to find accommodation for the newly proj ected work. A two
storied building was constructed to the east of the main building.
The plans of the ground and the first floor are practically identical.
It is 24.50 x 17 meters , the first floor being surrounded by a railed
verandah 1.20 meters broad . All windows are fitted with sliding
glass panes behind th e conventional wooden shutter s, The accomoda
tion provided are as follows :-

Ground Floor, (4 meters high)

1. Three laboratories each

2. One balance room

3. One Pharmacists' office
4. One hall accomodating the

entrance, the staircase and a
lounge for receiving visitors.
Two water closets are pro
vided under the sta ircase

First Floor (3.75 meters high)
1. Three laboratories each 10 x 7 meters = 210 m2

2. One balance room 7 x 5 35 m2

3. One Pharmacists' office 7 x 5 = 35 m2

4. One hall, part of which (5 x 4.5rn)
is partitioned off' as an office
for a senior chemist 14 x 4.5 63 m2

Each of the laboratories is provided with 45 points gas
44 points water

7 sinks
2 fume cupboards
2 hoods

The fume cupboards and hoods are constructed with ferro
concrete and lined with white porcelain tiles. The fumes are carried
through flues housed in the double walls of the building, to the
chimneys which rise above the roof of the building.
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Thus th e six laboratorie s provide an ext ra laboratory Boor
space of 420 square meters , 270 points gas , 244 points water, 42
sinks, 12 fum e cupboards and 12 hoods.

Th e upper floor of this building is connected to the upper
floor of the main bui lding by a rai led ferro-concrete bridge, offering
convenient communication with th e administrative office.

Th e cost of construction complete with the necessary fixtures
was ·Baht 39,522.50. Th e building was formally opened on the 28th
February B. E. 2480.



The Phurmacy Buildilig.

Fl"Ont view.
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THE SCHOOL OF PRACTICAL CHEMISTRY.

Th e need of laboratory assistants with a reliabl e training in
the methods of prac tical chemist ry and sufficient theoreti cal know
ledge to carry out the instructions of it chemist with preci sion and
car ryon routine analysis independently was keenly felt years ago.
This would relieve the qualified chemist of a part of his routine work
and leave him sufficientl y fr ee to devote a part of his time in
improving the analytical meth ods in use, gathering informations and
investigating probl ems that ofte n crop up in th e course of his work

As the volume of work was gl'Owing at a rate which was out
of all proportion to the additional staff we could hope to secure, it
was deemed necessary to start a school to train such assistants.

The Director General took up the post of Superintendent of
th e School and Nai Pu e Rochanapurananda acted as Assistant Supe
rintendent,

Th e candidates see king admission must ha ve passed their
. High School Examinations. Th ey would be gi ven a two y ears' course
, in th eoretical and practical chemist ry, comprising of inorgani c, physi

cal and organic chemistry , qualitative and quantitative analysis.
Accordingly in October B, E. 2480 tw elve st udents were ad

mitted by competitive examination, 'I'he room on th e first floor of
th e main building directly above laboratory No. 1 served as the
lecture room, and a laboratory was set apart for their practical work.

Th e course is given free of charge and th e instructions were
entire ly imparted by the members of the staff of the Department,
who took turns at th e lectures and in th e dem onstrations and prac
tical instructions in th e laboratory, Ther e might seem to be some
disadvantage in the lack of continuity, becau se the same teacher
cannot devote his tim e to th e whole course, but th e benefits derived
from this system more than offset this slight disadvantage. The
members of the staff are giv en th e opportunity to refr esh th eir know
ledge and renew their acquaintance with their text books which are
generally very sadly neglected and the students hav e th e opportunity
to come into personal contact with every chemist in the Department
and the ti e of teacher and pupil binds every chemist to every student
thus paving a way for very close collaboration in the future.
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THE LIBRARY.

The library plays a very important part in the progress of a
scientific institution. Without a proper supply of periodicals and
books no considerable improvement can be expected. During the
past few years in which an immense progress has been made by the
Department, the library was proportionally enlarged and equipped
with additional periodicals and books dealing with all the branches
of work done.

Before B. E. 2477 the number of books in the library was
547. During the period B. E.2477-78, 279 additional volumes were
purchased and during B. E. 2479-80, 488 more volumes were added,
bringing the total to 1314 volumes or 2.4 times the number 01 books
we had in the library four years before.

If the increase in the number of books has been considerable,
the additional number of journals and periodicals subscribed to has
been more remarkable. While the number of journals received before
B. E. 2477 was less than 10, in B. E. 2480 it amounted to 48.

Formerly the library was housed in the balance room of the
main building which is now equipped with an air-conditioning system.
In B. E. 2479 it was removed to a room twice as large on the first
floor of the main building, where it was thought that the accommo
dation would be ample for years to come. But we are again faced
with the problem of finding space for the books that are constantly
pouring in.





Magazine in Thai
Its aims may be
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THE VIDYASASTRA MAGAZINE.

The Vidyasastra Magazine or the Science
language was first published in September 1937.
summarized as follows :-

1. To popularize the knowledge of science among the general
public in Thailand.

2. To encourage the people to apply scientific knowledge to
their daily work.

3. To publish practical formulae for common articles which
can be readily prepared at home or in any small laboratory.

4. To report the results of investigations being carried out
in 1'hailand.

6. To report the ad vance of science in foreign countries.

From the tim e of its inception, the Vidyasastra Magazine was
given much support by people in all walks of life. Students, teachers,
officials and business men were numbered among the subscribers.
There were 1325 members in B. E. 2479 and 2558 members in B. E.
2480.

The staff of the magazine for the year 2479 were as follows:-

Dr. Toa Labanukrom Editor
Pue Rochanapurananda Asst. Editor and Business Manager
Siri Juvidya Treasurer

Pulilicaium. (kmumiitee.

Phra Krasapana Bhibag C. J. House
Sanga Sharasuwarna Klieu Bunnag
Tongcha] Punyasingha Sroung Charuprakara
Banbota Suddhikam Boonsuep Alopho
Ua Rasmidatta Pravat Isarankura

For the year B. E. 2480 the staff consisted of the following :-

Dr. Toa Labanukrorn Editor
Pue Rochanapurananda Asst. Editor
Pravat Isarankura Business Manager
Siri Juvidya 'I'reasurer
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Publicaiiow Committee.

Phra Krasapana Bhibag

Dr. Prachuab Bunnag

Sanga Sharasuwarna
Chalaem Bhumiratana

Aroon Israbhakdi

C. J. House

Luang Vichien Dhatukarn

Aree Supol
Sir] Tewyananda

Pravat I sarankura
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SOLAR SALT.

The production of sola r salt is an industry of considera ble
importance in Th ail and. The sa lt fields in opera t ion along the coas t
of the Gulf of Thail and CO \Oer a n a rea of nearly nin e thousand rais
(l hectare =6.25 rais). In B, E. 2470 the price of salt was nearly
Baht 1 per picul , wh eu 781 ,24:3 picul s were ex ported for the sum of
Bah t 776.57 7. The produ cti on rose to 3,546,531 picul s in B. E. 2477 ,
of which 222,369 piculs or 62 % were expor ted for the sum of Baht
563,03 2, or at an av erage price of a little ove r 25 stangs per picul.

Pr esid ent of the Committee

Member

"

""

"

"

"
"

M. C. Sakal a Varnakar Vnrawan

Lt. -Gen eral Ph ya Cha ler m Alms

Col. Phra Udorn Yodhadhiyut

Phra Pramon Pan ya

Commande r Phra Bh ara Sa mudra, H. N.

Luang Prakich Sahakorn

~ai Vallich Panananda

Nai Aree Supol

Nai Pu e Rochanapurananda Secretary and

The serio us d eclinein pri ce cause d mu ch di stress to the pro
du cer s. An invest igat ion into th e p roblem was necessary an d a
suitable solution had to be found out to sa ve th e industry fro m th e
danger of being destroyed, The Mini stry of Economic Affa irs t here 
fore appointed a committee to study th e position of th e industry III

all its aspects . The commit tee consisted of the followin g :

Dr. 1'oa Labanukrom

Th e problems before the commit tee wer e as follows:

1. 1'0 study th e methods used in producing solar salt in
Thailand, and to modify th em by the application of scientific prin
ciples in orde r to obtain a n improved qua lity of sa lt whi ch could be
more r eadily exported.

2. To produce a high grade salt suitable for th e sa lte d fish
industry.
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3. To recommend an organised system of transport, distri
bution, sale and export.

Th e first meeting of the committee was held on t he 11th
June B. E. 2480. Later the committee mad e a trip to Changwad
Samudra Sagorn and Cha ngwad Samudra Prak arn by boat to study
th e production. storage and transport of salt, as well as th e condit ion
of the workers in t he salt fields. Samudra Sagorn and Samudra
Prakarn were chosen becau se these t wo Changwads alone account
for 90% of the annual salt production in Thailand. Th e sixth and
last meeting of the committee was on the lOth March B. E. 2480,
after which an interim report was submitted to th e Ministry of
Economic Affairs.

Th e findings an d recommendations of th e commit tee may be
summarized as follows :

Th e prices of salt, a t t he salt fields were below t he cost of
production. Th e sta ndard of living of t he small producers and worke rs
were correspondin gly low.

Quite a number of transhipments from smaller boats to larger
ones must be mad e during the transport of salt from th e salt fields
to t he port of Bangkok. Sa lt is a bulky commodity with compara
tiv ely small value, conseq uently the costs of transport and tranship
ments exceed th e pri ce ruling at the sites of production considerably.
Th e canals through which t he salt boats passed were too shallow in th e
dry season. Thi s made t he passage difficult , th e duration longer and
t he costs higher. Th e prices are contro lled by t he middl e men.

Although 60% of the annual production of salt was expor ted
and th e prices ruling at the salt fields were ridiculously cheap, the
supply of salt in the dist ant provinces were inadequate and the prices
exorbitant. In a few provinces of the South salt was imported from
Aden for consumption.

Th e technique employed in the production of salt was elabora te
and th e salt obtained was of fairly good quality. A considera ble
improvement could be mad e in thi s direction th rough th e employment
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of simple scientifi c principles. A pamphlet was published and dis
tributed by t he Department of Science towards this end.

The dredging and proper maintenanc e of certain portions
Bang Khun Thi en and Ban g PIa Kod Cana ls wer e recommended for
the facility and economy in transport.

Th e relative merits of the (11 ) Monopoly Syste m
(b) Excise Syste m
(c) Modified ExciseSystem 01' Public

Corporation

were submitted to the Ministry of Economic Affairs for considerat ion
as a means of organizing th e indu stry on a basis that would assure
th e producers of a reasonable price, supply th e commodity to the
consumers throughout t he kin gdom at a fixed fair retail pri ce and
render possible an organized and economic sys tem of transport, dis
tribution and export. The quality of the product could be later
controlled through th e same mechani sm.

The establishment of an experiment salt farm and salt refinery
was proposed. Th e available area for the potential increase of the
output of salt was also pointed out.

The Monopoly System was adopt ed by the Government III

B. E. 2482.



"

President
Member

18

SOY BEANS.

Owing t o th e fact th a t soy bean s grow abundantly in the.
North of Thailand and in so far as t hese plants a re imp ortant in the
ag ricultural, economic and nu tribional problems of the country, it was
deemed advisable to incr ease their production and to bring th e matter
to t he a tte nt ion of both th e farmers a nd the cons uming public. To
promote soy bean production and utilization , the Government has,
accordingly, appointed a committee cons if!t ing of the following mem
bers from the various departments :

Director General of the Department of Sci ence
Director General of th e De part ment of Interi or
Director General of the Department of Commerce
Dr. Yong Huar Chuacha roenwongse
Luang Ingkasri Kasikar s
Th e Quarter Master General
Lieu t. Proe Vichien Bhakdi
Nai Sangar Sharasuvana
Nai Pue Rochanapurananda Mem ber and Secre ta ry

Th e Director General of th e Department of Science, to wh ose
keen inter est and untiring effort t his work if! du e, was appointe d
Presid ent of this commit tee.

The first meeting of t he Committee wa s held on Septe mber
2 9,19~7. Its resolutions were as follows :

1. To undertake res earch on soy beans conce rn ing cul ti va tion
maintenance, a na control of th e qu ality of t he beans.

2. To ad vise and encourage farmers in th e culti vati on of soy
beans.

3. To und ertake st ud ies on the uses of soy bean s in different
ways.

4. To popularize th e use of soy beans in eve ry day diet.

5. To promot e the sa le of ROY beans.

6. To promote soy bean industries.

During th e period covered by this repor t six subsequent
meetings were held . Ad vices and seeds for di stribu ti on were g iven
to officials concerned in the va rio us provinces t h roug hout th e kingdom.
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Chairman of the
Subcommittee

Member of the
Subcommittee

Col. Mom Sanidwongse Seni

Th e Committee al so considered a scheme for erecting a plant
for th e extrac tion of soy bean oil. This schem e was submitted to
the Government for approval with the result that a budget of 200,000
baht was pr omised for this purpose. Consequently a subcommit te e,
with the Director General as cha ir man , held its first meeting in th e
beginning of B. E. 2481 , th e resolutions of which will be published
in a subsequent report.

The subcommit t ee consisted of the following members:

Th e Director General of th e
Department of Science

11.08%
4.82 %

34.04%
18.68%

4.66 %
26.72 %

Luang Prachakr Bhandhalakara
Captain Pravitra Hatabhundu
Dr. Prachuab Bunnag
Luang Videt Yandarakich
Luang Vidura Yidikol
Nai Pu e Rochanapurananda and Secretary.

Furthermore , th e Department of Science put up a stall in the
Constitution Fair' B. E. 2480, displaying various uses of soy beans.
Thia was well r eceived by the public as well as prominent members
of th e Government, including th e Premier. .

Three lectures were delivered by Nai Pue Rochanapurananda
at the Bangkok Y.M.C.A., th e Bureau of Publicity and the Bang
kok Women's Club. Th e subj ects were " Soy Bean and National
Diet," "Soy Bean Food " and " Soy Bean Milk," respectively.

Vari ous samples of soy beans fr om the North were analysed.
Their nutri tional value wa s found to be comparable to that of the
Manchurian species. Th e results of analysis of a sample of Thai soy
beans are as follows:

Moisture
Ash
Prot ein
Ether extract
Crude fibre
Carbohydrate



20

THE CONSTITUTIONAL FAIR EXHIBITIONS.

The Department of Science was invited to take part in the
Constitutional Fair Exhibitions from the year B. E. 2479. The stall
of the Department of Science was arranged so that the public may
have the opportunity to acquaint themselves with the sphere of
activity of the Department. The other aim was to stimulate their
interest in the application of science in industry as well as every day
life.

In the year B. E. 2479 the exhibition was arranged thus:

Vitamin B
1

Extract Section:- It was found impracticable to

put on show all the apparatus used in the preparation of the extract,
so explanatory diagrams and drawings were shown along with the
raw materials required for the process and the finished product.

Ester of Hydnocarpus Oil Section:- The apparatus used in
the preparation of this product was not unwieldy, so it was exhibited
with all the necessary raw materials and chemicals in situ.

Medicinal Plant Section:- All the medicinal plants shown
were indigenous and included those that grow wild and those that
are poisonous. A sample of derris root was shown together with the
data of its analysis.

Tanning Material Section:- The propert.ies of some native
plants as tanning materials were demonstrated, such as those of
catechu which can be used for tanning hides.

Ceramics Section:- Samples of clay used in ceramics were
put on display. Successive steps in the production of earthenware
were illustrated by samples in show case.

Lac Section:- Samples of lac obtained from various trees
were exhibited.

Copra Section:- A model of the oven for drying coconut
meat constructed at the Department was displayed.
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Papaya Latex Section:- Steps in the preparati on of papaya
latex wer e shown from t he incision of the frui t to the final drying
of t he latex.

Industrial Sect ion:- There were show cases in which the
raw materials and th e successive steps in the manufacture of glass
paper and earthenware were schematically shown with diagrams,
sketc hes and explanatory notes. These cases were so constructed
that they could be kept for oth er exhibitions without inconvenience.

Agricultural Section :- Samples of soils suitable for various
agricultural purposes were shown together with the data of their
analyses.

Advertisement Section :- 'I'he main purpose of this section
was to popularize the J ournal "Vidyasastra," a quarte rly popular
science journal published by t he Department. Subscriptions to the
journal were invited and received here.

In th e year B. E. 2480 t he exhibits includ ed :

Pharm aceutical Section:- Th ere were ex hibited about a
hundred growing medicinal plants, besides t hirty bot tl es of various
alka loids, and some nin ety posters.

Industrial Section :- Th e exhibits of this section were:

a. Tanning material s

b. Hydnocarpus oil and its eth yl este rs

c. Vitamin B
1

Extract
d. Cakes and biscuits mad e fr om rice bran.

Food Section :- - Th ere were displayed bottles of pickled
vegetables, cereals and other foodstuff, accompani ed by the data of
their analyses.

Soy Bean Section :- The purpose of this section was to
popularize the consumption of soy beans.

Agricultural Section:- Samples of soil profile from various
localiti es were exhibited.

Advertisement Sect ion .:- Copies of the" Vidyasastra " Maga
zines wer e retailed to the public and subscript ions were also invited.
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NOTES OF INTEREST.

K ?'ufU1n (ill it?,(t[J yne speciusa).

Th e Department has cont inued to keep in touch with DI·. H. R.
Ing of University College, London , who is working on th e pr oblem of
isolating alkaloids ot her than mitragynine which are believed to exist
in these leaves.

In a pri vat e communicat ion, 01'. H. R. In g stated :

" Th e t otal a lka loid was isolated from th e extract by the me
thod of Field (J. C. S., 192] , 119, 88 7). Analys is of mi tragynine
picrate (and other derivatives) show s that mitmgynin e has the formula

C22H3004N2 and not C22H3105N as record ed by Fi eld. Th e alkaloid
contains three methoxy groups, one of which is present as a carbo
methoxy group, since it can be hydrolysed to a carboxyli c acid which ,
however , does not regenera te mitragynine on methyla tion with diazo
methane. l\fitragynine forms It mono-methiodid e and a mono-acetyl
derivative (both amorphous) and it can be methylated with diazo
methane; Oxidative degradation has so far yielded no useful results.

" The Kratom extract al so contains a second alkaloid which
has only been obta ined as an am orphous picrate. Th e latter ana lyses

excellently for C30H33012N5' whi ch impli es an alkaloid C24H3005 N2.
No crystalline sa lt or derivative of this second alkaloid has been
obtained as yet. It is only present in very small amount.

" We have discovered two facts of importance for further work
0 11 th ese alkaloids. 1. l\1 itragynine picrate is converted by hot glacial
acetic acid into an amorphous pr oduct from which mitragynine can
not be recovered. This obse r vat ion probahly accounts for the poor
yi eld of mitragynine picrate wh en isolated a nd purified by Field 's
method which inv olves th e use of hot glacial acetic acid at severa l
stages; it also suggests th at this solvent should be avoided and raises
the important que stion whether th e second alkaloid mentioned above
may not be produced fr om mitragynine during the Fi eld process of
isolation, 2. Mitragynine readily combines with methyl alcohol in

. the presence of alkali. Thi s curious. behaviour raises th e question
whether the extraction of Kratom leaves with alcoh ol is advisable."
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In order to enable Dr. H. R. In g to continue his research the
Department has sent him 50 kg. of dried Kratom leaves.

The valued cooperat ion of Dr. H. R. Ing is hereby acknow
ledged with thanks.

Har mf u l Habit-f orming Drug Law.

During thi s per iod, 154 samples suspected to contain harmful
habit-forming drugs were submitted by th e Ministry of the Interior,
the Depar tment of Police, th e Departm ent of Publi c H ealth and t he
Customs Department. 'I'hey were in the form of powder , pills or
liquid mix ture advert ised and sold as medicinal pr eparations for cough
and ' Opium Cure.' Eighty-four samples or 54.5% were found to
contain principles prohibited by the law , whil e 3 contained novocaine
and 1 acetanilid which are not proh ibited. Of th e positive samples,
morphine is the most fr equently added ingredient, comprising 80 out
of 84 samples or 95~,{,.

Samples submitted by th e Opium and Excise Department are
not included und er this head ing and are dealt with und er 'Suspected
Illi cit Opium.'

The resul ts are summarised as follows :

S1LumiUed by Opium Morphine Codeine Negative Total

MiniRtry of the In terior 13 2 15
Depar tment of Police 20 10 30
Department of Publi c Health 3 41 21 65
Customs Department 6 1 37 44

Totals 3 80 1 70 154
= " - ~ - =

Th e work compares fa vourably with that of th e prev ious
period wh ich consisted of 176 samples.

Quantitati ve analysis was mad e on tw o samples submitted by
th e Department of Pu blic Health. One sample was a medicinal
preparation design ated as ' Opium Cure.' 'I'he object of t he analysis
was to determine th e permissibility of importing such preparat ion
under exemption of the law by a private individual. The other
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sample was a solution containing morphine employed by a quack
resul ting in th e death of an infant. Chemical evidence was necessar y
for lcgal proceedings.

In addition to the abo ve mentioned work, th e Department has
also purified 91.5.15 grammes of morphine as per request of the
Department of Public Health.

The Sk immed Mille Act, B. E. 2470.
168 sampl es of tinned and dried milk were submit ted com

pared with 222 during the previous period.

144 samples wer e submitted by the Customs Department , 17
by the Public, 2 by the Department of the Public Health, 2 by the
Ministry of Defence and 3 by th e South District Cour t.

Of t hese, 17 samples were found to be below minimum sta n
dard and were thus reported as being skimmed milk within the terms
of the Act. The results are summarised as follows:

Sterilised natural milk 7
Unsweetened evaporated milk 44
Sweetened condensed milk 108
Dried milk 9

Oategory N o. of samplee
analysed

Sa m.ples below m,inim,um.
S tand(trds

No. %
2 28.75
9 20.45
3 2.77
3 33.33

Total 168
=

17 10.12
=

Suspected Ill ici t Opium.
The Excise and Opium Department submitted 227 samples of

suspected illicit opium. Th e majority were black st icky masses,
while 17 samples were in th e form of pills. Analyses were perf ormed
on all samples except two which were omitted because the amount
sent as sample was inadequate. Fifty samples or 22% were found to
contain opium and 18 or 8% contain morphine.

Quantitativc determinations were conducted on all 68 positive
samples. Th ey were found to contain morphine ranging from 0.5%
to 12.9%.
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Potash ,in Bam boo Ashes.

It is known that the bamboo plant is a heavy feeder on Potash
and that the ashes of some varieties of bamboo hav e a high K

2
0 con

tent, so that th ey are used as raw material for the extraction of
potash for making fertilizers and also for t he production of some
pota ssium compounds. The Forest Depart ment was kind enough
to send in 13 samples of ashes of different species of bamb oos, some
of which were identi fied. Two samples showed very high K

2
0 con

tents, (P. 755 Mai Pai See Sook OJJ'1~ ~t!fl) 28.82% K
20,

P. 754 Mai

Pai Pa, (iJ' ~J ,) 28.19% K
20

) three samples gave medium results
P. 749 Mai Hob (iJl1 ulJ) 21.51% KoO, P. 751 l\1ai Lai (1Ji~) 17.61%

K
2
0 , P. 748 .MaiBong Kai (Mlml1~) 13.04% K

2
0 ) and the rest were

comparatively poor in this respect.

The following are th e resul ts of the analyses :-
Calculated

f rom
Total Ash

K 0 %
2

4.63

From

Changvad Saraburi

Changvad Saraburi

6.26

4.15

4.72

5.78

1.72

21.51

17.61

13.04

Name

Mai San g (1J'1fH)
(unid entified)

Mai Liang (iJl~U~)
(unidentified)

l\1ai Sang (1J'IlH) Changvad Prae
Dendrocalamu s membranceus, Munro.

Mai Hiah ('JI ~ U::) Changvad Prae
Cepha lostachy um virgat um, Kurz.

Mai Kao Lam (iJl";'l1i1UJ) Chanzvad Praeo
Cephalostachy um pergracile, Munro.

.Mai Bong Kai (iJlJ ~ fll U) Changvad Lampang
Bambusa pallida, Munro.

Mai Hob (iJ'mllJ) Changvad Lampang
Barnbusa polymorpha, Munro.

Mai Bong (iJlJ~) Changvad Kanchanaburi
Dendrooalamu s Brandisii , Kurz.

:Mai Lai OJ1fi) Changvad Kanchanaburi
Oxytenanthera albocili ata, Munro.

P. 749

P. 748

P. 750

P.751

P. 746

P.747

P. 745

P. 744

Lab.No.

P. 743
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5.04

28.82

28.19

Calcu lated
f rom

Total Ash
K 0°/2 /0

6.81

FromN rLme

Mai Pak OJ'f.l l fl) Changvad Kanchanaburi
Oxytenanthera nigrociJiata , Munro.

Mai Ru ak OJ'n fl) Changvad Kan chanaburi
'I'hyrsostaohys siamensis, Gamble.

Mai Pai P Ur (iJ'rJll1) Chanzvad Prachin
'"Bambusa spinosa, Roxb.

MaiPaiSee Sook (hi'l~ ft":fl) Changvad Prachin
Bambusa spinosa, Roxb. , val'.

P.753

P.755

P. 754

Lab. No.

P. 752

Acid R esist ing Twope?'ty of lVood.

'rests wer e made on ten sam ples of wood sent by the Forest
Departm ent in orde r to find out whi ch sa mple could bet ter with stand
the action of acids. Sumples of wood wer e a llowed to remain in con
tact, dipped and submerged in 6% H CI and in H

2
S0

4
for a month

then taken out and examined to find out t o what exte nt th e tissues
and fibr es of each sa mple wer e effecte d by the acid. They are ar
ranged below in order of their ability to resist the action of the acids.

I. The most resistant samples are :

U. 384 Mai Daeng. (iJIl~~)

U.385 Mai Payoong. (iJw~~)

u. 386 Mai Ching Cha n. ('hj.u~ 'lfil)

II. Those with medium resisting quali ty are:

U. 38 1 Mai Kwao. (1J m'n)
U.382 Mai Rok Fah. CIJ1 fl~1 )

U. 383 Mai Khleng. (iJl'lJC'l~)

U.388 Mai Pood, Cbfw~)

U. 389 , Mai Prad oo. CI;rlh :: ~).
III. Beloware give n those with pOOl' resisting quality.

U . 387, ~lai Takien 'I'hong. (iJ'~l::I fl D lHH) ~)

.U. 390 ' M3:i Mok Men (IJ111 flJU)
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Oil of Turpentin e.

The Department of Public Health sent a sample of oil which'
was distilled from indigenous plants and sold in the local market as
oil of turpentine, for an alysis in order to find out if it was up to the
specification of any Pharmacopoeia. The following is the result of
th e analysis :-

Colour . . . Colourless and transparent

Specific Gravity at 25°C. 0.9595

Refractive ind ex N D
20 1.469

Residue from evaporation of 5 c.c. 0.0378 gm .

U. S. P. Oxidation test... 0.00

Distillation test 90% distilled over

between 154° & 156°C.

Th e sample is th erefore up to the specification of th e U. S. P.
X. for Turpentine Oil for exte rnal use.

R aw Turpen tine.

Two samples of raw turpentine were received fr om t he
Forest Department for distillation in order to find out the quality
of th e oil of turpentine and the resin obtained therefrom.

Steam Distillation.

Oil of turpentine Resin

V/W W/W ,

Lab. No.

Q. 838

N.337

Ran» turpentine [rom.

Tambol Busung, Amphur
Srisaket, Changvad Srisaket

o 0 4
flllHl1HH tlllfltlRHYtlflY..
Changvad Bejraboon

~ ~ <l ")
( 'il~M11'Il'Y'i'lf'1;!,m

22.6%

26.2%

71.8%

The following is the result. of the analysis of the oil of tur
pentine obtained from the first steam distillation.
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No. Q. 838

Colour

Reacti on in alcoholic solution
S pecific gravity 25°0
Refractive index N D 20

Specific Rotation
Residue from 5 c. c.
U. S. P. Oxidation test
Distillation test

No. N. 33 7

Oolourless and
transpare nt

slightly acid
Q8565 Q8583
1.469 1.468

+ 26.23 +16.14
0.0534 g 0.07458 g
0.00 0.00

90% distilled ove r at 1600 0 .

N. 337Q.838

The product of th e first distillation was shake n up with 100
c.c, of 5% NaOH solution and again distilled until 75 c. c. of oil was
ob ta ined. The product of the second distillation is colour less, clean,
transparent and ha s a pleasant odour. The followin g is the result
of the analysis:

Colour

Spec ific g ra vity at 25 0 0.
Refra ctive index N D 20

Spec ific rota ti on
Residue fr om 5 c. c.
Distillation test

Resin.

0.8565
1.4689

+21.48
0.012 g.

Colourless &
clea r

0.8570
1.468

+17.:)9
0.0021

99% di stilled
ove r between
155U

- 16 70 0.

N. 3S7

1.09
180.10

78°C.
2.2%
0.01 %

Q. 838

1.071
185.57

76°0
0.2%
0.06%

Specific Gravity 30°0.
Acid value"
Melting point
Moisture
Ash es

The residue was resin mixed with ear th sand and wood splin
ter s, from which th e resin was separated while hot by passing through
copper wir e ga uze with 144 mesh es per s(juarc centimetre. Th e
resin was dried at 100°0. until the resin was clea r and t ransparent .
It was then allowed to cool. The product wa a clear transparent yel
lowi sh brown resin.

--------------_ . _ .----- ~ ------ - - . _ - _. _- ----_ .--- - - - -

'"Acid value expressed as mgm. of KOH required to neutralize I gm. of sample.



negative
negative

positi ve
positive

0.82%

64.8 %
0.09%
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Lard.

A certain t rad ing company, desiring to build It business of
refining lard and exporting sa me to Europe, inquired at the Depart
ment of Commerce wheth er t he Government would und ertake to
inspect such edible product and if satisfied to grant a seal or certifi 
cate of purity signed by a responsible official- This matter was re
fer red to th e Department of Science.

Hithert o Thai lard was exported to Hong Kong, refined t here,
and th en re-exported. I II Hong Koug , the lard to be exported must
conform to certain sta nda rds of purity required by the Public Health
Aut hority. A sample of lard exported from Hon g Kong was analysed
with th e following results :

Halphen test

Baudouin test . "

Kerr test
Nitric acid test . . .

Acidity expressed as oleic acid

Iodine value

Moisture

The Depar tment of Commerce also submit ted a sa mple of un-
refined lard for analysis. Th e res ults are as follows :

Halphen test negati ve
Baudouin test negati ve

Kerr test positi ve

Acidity exp ressed as oleic acid 0.25%

Iodine value 77.4 %
Moisture 0.06%

It is evid ent from th ese analyses that th e Iodin e Value of
unrefined 'I'hai lard is much high er than that of the Hong Kong ex
ported lard. The Iodine Valu e of lard permissibl e for exportat ion
must not be higher than 69 as specified by the Public H ealth Autho
rity of Hong Kong. If we were to concede to this sta ndard, the
Thai lard to be exported should be subjcc ted to some processcs by
whi~h its iodine value is reduced to or below this figu re.
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Insecticide.

The root of Ka Piad (m:I~f1tl) or Non Thai Yak (l1'1HlU911f111f1lfl)

an unidentified species of Stemona is widely used as all insecticide on
the pepper plantations at Chantaburi ('il~-.l111~fl-;)Ul'1~;). A sample of
the root was sent to us by the Department of Agriculture and Fish
eries to find out the active principle in the root which acts as poison.
An alkaloid with a melting point of 160°0. was isolated which cor
responds to the m. p. of stemonine which is found in the root of
Stemona tuberosa,

F';,sh Poison.

The root of Rag Pa Mee (rin Vi1 1111) Phallanthus sp. is fre
quently used as fish poison by the inhabitants of south Thailand. This
tree is grown there in abundance. Samples of the roots were sent
by the South Thailand Agricultural Experimental Station.

The following is the result of the analysis :

Moisture

Ether extract

Rotenone

8.51%

13.70%

1.19%

Edible Seaweed from Phatalung Lake. (Y1m\a'ltJvil'1~-.l)

A certain kind of seaweed that grows in abundance in the
lake between Koh Si (Iflltff) and Koh Ha (lm::;l) is used as food
for men as well as animals. The Department of Agriculture and
Fisheries sent a dried sample to us for analysis.

The results are as follows :

Moisture
.Ether extract
Ash
Crude fibre
Protein
Carbohydrates
Total food value

12.61%
2.52%
8.70%

14.83%
8.96%

52.38%
2749 cal/kg.



A Section of the Divi sion of Industrial Ch emistry.
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Salt used in Fishing Industry.

Two samples of salt were sent by the Bureau of Fisheries for

analysis in order to find out their chemical compositions.

Sample P. 877 is from Bang Taboon, Amphur Kao Noi, Bejra

buri (lIH~:::U~ ~lImJl'lJ1J'1lU ~~n1'l~I'lI~'llnJ;\. ,

Sample P. 878 is from Ban Laem, Amphur Kao Noi, Bejraburi
.' 0 " Go' U t:l .....

(ullJlIMmJ tJllfl'1lI'1l1U'1lU ~~M'lI'lIW'll7l:11).

The following is the result of the analysis:

Moisture

Insoluble matter

NaCl

MgCl
2

CaS0
4

CaCl
2

Na
2S04

...

Other impurities

P.877

5.68

0.28

89.68

0.90

0.44

0.27

2.75

P.878

7.78

0.24

85.60

2.19

1.32

1.52

1.37

The Seeds of Tung.

The seeds of Tung (Litsea grandis) were sent from Pattani

(ij~mit) by a forest officer in order to find out the oil contents.

The following are the results of analysis :-

Moisture 8.45%

Ether Extract 37.5 % (moisture free basis).

The gummy substance obtained was too small in quantity to

serve as material for further analysis.



32

FORENSIC CHEMISTRY.

Sixty-three cases of suspected poisoning were submitted during
the two years under review as compared with 54 cases during th e
previous period. The actual number of exhibits examined wa s 95.
Human viscera were submitted in 11 cases, and vomits in 4 cases.

Poisons were found in 34 cases or 54%. The percentage of
positive findings is comparable to that of the previous period, viz.
55.5%.

The poisons found were as follows :

Acids, mineral
Adalin
Arsenic
Cantharidin
Copper
Cy anide
Datura or mydriatio alkaloids
Gelsemium elegans
Glass, powdered
Holarrhena ant.id ysenteri ea ... .
Luminal
Mercury
Morphine
Strychnine
Veronal

Total

3 cases
1
5
1
2

12
2
I
1
I

1
1
1
1
1

34

N otes on Poison ing Oases.

Cyanide and arsenic a re the most popular and frequently used
poisons. Cyanide constitutes 35% of all the positive cases.

Geleemiuan. elegans.

A case was reported in which man di ed half an hour after
drinking a decocti on of certain roots meant to be used ex te rnally .
Chemical test sho wed the presence of Gelse mine which is an alkaloid
obtained fro m Gelsemiurn elegans . Ch emical assay r evealed that the
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roots contained 0.2% of gelsemine. Physiological tests also confirmed
the presence of this alkaloid. Twenty-nine milligrammes of the
alkaloid were extracted from the stomach content. This is more than
the usual fatal dose aud indicates that the death of the victim was due
to this poison. Further confirmation may be obtained from the fact
that the interior wall of the stomach was blackened. This is said to
be one of the symptoms of gelsemium elegans poisoning. One of the
Chinese names for gelsemium elegans is <Lan Chang Soa' meaning
"the root that makes the viscera black."

Powdered Gla88.

In the Province of Naradhivas, South Thailand, a man was
accused of attempting to poison another by offering the latter rice
mixed with curry and some white powder. The suspected food
was not taken but sent to the Department a few days later. On
examination the exhibit consisted of 10 gms. of material in a very
advanced stage of putrefaction, which was found to contain 30.5% of
powdered glass. This substance is used as a poison by the Malays
under the name' Serboclc Kacha.' The symptoms vary with different
people but a dose of 3 gms. is considered likely to cause serious
symptoms of the digestive tract and mayor may not cause death.

H olnrrhena antidysenterica.

The victim of this case suffered from a skin disease and took
a medicinal preparation bought from the accused. He was drowsy
for eight days during the treatment, and finally had cramp in the
feet, delirium and loss of consciousness. He recovered in ten days
after stopping the medicine. The accused stated that the medicine
consisted of a mixture of equal parts of datura and bark of Holarrhena

antidysenteriea (nJriili11lJfl).

The sample consisted of 42 gms. of brown vegetable powder.
It was found to contain 1.7% of an alkaloid having a very bitter taste,
finally identified as "Conessine", an alkaloid of the bark of Holarrhena
antidysenterica. Careful test for atropine showed that none was
present, other known poisonous alkaloid were not found. The powder
appeared to be wholly the bark of Holarrhena antidysenterica.



The alkaloid conesslne is used in the treatment of dysentery.
Nothing is known of its toxic proper ties as th er e ar e no recorded
cases of any one being poisoned by it. The medicinal dose of cones
sine is 0.25 to 0.6 gms.

Mercury

Th e victim of this case suffere d fr om yaws. He received 300
pills and a bot tl e of washing fr om the mortar used in preparing t hese
pills from the accused who was by no means a qualified doctor. Be
for e sleeping the vict im took one dose of th e liquid , at midday
anothe r dose, and in th e eve ning finished all the liquid medicine. Th e
victim experienced much itching after taking the liquid. Lut er he
took two doses of the medicin e, 25 and 31 pills respecti vely. He
t hen felt pain: and swelling of the mouth and throat. In spite of

.that he took anot her 35 pill s, and the swellin g and pain increa sed so
that he could not swallow anyth ing. H e eventua lly died 12 days
afte r commencing th e course of treatm ent. Three days before death
there was sever e bleeding fr om the mouth. After death th e tongu e,
mouth and throa t were found to be swollen and ulcerated. Th e ac
cused, in defence, stated that he ordered th e liquid medicine to be
taken during three day s in three daily doses; and the pills t o be
commenced af ter finishing all th e liquid medicine, and only in t hree
dail y doses of 7 to 11 pill s. After that the dose was to be reduced
to one or two pill s dail y until th e pills were finished.

The pills r eceived for analys is were 234 in numbe r. Th e total
weight of the pills was 39 g ms. with an average of 0.1666 gm. for
each pill. .Th ese pills conta ined 8.2% of mercury and of this 5.6% is
soluble in dil ute hydrochloric acid, equivalent to 7.5% of mercuric
chloride. Th e minimum fatal dose of mercuri c chloride is 0.2 gm.,
and th e victim took 91 pill s, equivalen t to 1.15 gill. of HgC1

2
in th e

course /of a short time. Thi s dose is likely to cause death and th e
' descript ion of t he sy mptom leaves no room for doubt that death was
due to mercuric ,chloride poisoning.

As regards the defendant's sta tement, it is to be noted th at
he ad vised caut ion in t he use of the pills. A dose not less th an 7
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pills (0.088 grn. HgCI
2

) and not more then 11 pills (0.1386 gm.

HgCI
2

). This daily dose is well below the minimum fatal dose and,

although likely to cause heavy symptoms, could neither cause death
nor permanent injury.

Examin at ion of Sta ins for Human Blood.

Th e Mini stry of the Interior submitted 14 exhibit s in 6 cases
in which a positive finding was reported in 3 cases (50'X, ). This
work is much reduced in comparison with that of the previous period
viz. 71 cases.

Examination of Stains [or Semen.

Four pieces of wearing apparel in two cases were submitted
for exa minat ion of stains for se men. It was found to be positi ve in
two pieces or 50%.

Coumterfeit Coins, and Gold Ornaanenie.

Tw enty-seven exhibits were sent by the Police Department,
in conn ection with nin e cases. Tw enty exhibits were coins' and
metal sheet s in connection with six cases of counterfeit coins. Four
samples of aqua regia were suspected to be used for dissol ving out
gold from customers' ornaments in two cases. Three necklaces,
sold as gold , were found to be gold plated articles in one case.

Th e accused. wer e found guilty in all 9 cases. '

Examincdion of Docum ents.

One case of qu estioned document was submit ted. . The docu
ment comprised of tw o pieces of writing. In one piece erasures were
detected with the ultra-violet, rays.

Examinution. of E xplosives.

. An explosive was submitted for examination. It was found
to c,onsist of a mixture of potassium chlorate and sulphur . "
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DIVISION OF CHEMISTRY.

Ratio of
Increase

5.7 times

2.37 "
1.68
1.58

2,621
1,005

676

B.E.
2479-80
1,866

1,104
625
427

B.E.
2477-7B

326

During this period the pressure of work has been enormous as
this Division accounts for most of the analytical work done in the
Department. Every section felt the strain of the unusual increase of
the numbers of samples that came ill for analysis. A few figures
below will gi ve some idea of the increase in th e amount of work
done:

Bronze Samples
Total samples from the

Customs Huuse
Samples for Tariff Classification .. .
Water Samples

Opium.Dro88 Control.

Formerly the opium dross for routine assay were sent after
a selection had been made by the Excis e and Opium Department.
Later on the preliminary selection was done away with and all the
sampl es were sent on to the Department of Science for assay. The
increase of the samples may be seen from the following figures :-

Year Number of Samples
B. E. 2477 12,589
B. E. 2478 19,300
B. E. 2479 20,380
B. E. 2480 3,83:3

The peak figure was reached in B. E. 2479, when some 70
samples had to be assayed daily. Th e number of samples would have
gone on increasing had not the former system of preliminary selec
tion been reverted to and the number of sampl es climb ed down from
20,380 in B. E. 2479 to 3,833 in B. E. 2480 .

Bronze for Coinage.
There has been an unprecedented increase in the bronze

assays done for the Treasury Department. As much as 1,866 sam
ples were examined against 326 samples of the previous period. Out
of this number the compositions of 21 sampl es were found to vary
beyond the limit allowed by the regulations governing the composi-



The air conditioned Balance Hoorn.
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tions of coins, conseq uently they had to be remolten with additions of
calculated amounts of th e deficient components to bring the composi
t ions wit hin the limi ts required,

Water and Weder Supplies.
Th e work in the Water Analys is Section is growing in magni

tude each yea r as Water Work s are being started in most of the
important towns of th e kin gdom. The New Harbour Scheme as
well as th e dredg ing of th e rive r bar will be responsible for further
increase of work in this sect ion. '

Two more it ems hav e been add ed to th e analy sis of the water
samples from the various water works, i. e. the pH valu es and the
elect rical condueti vities,

'I'he average values of th e analytical results of th e Bangkok
tap water for the previous ten year s (B. E. 2469 to 2478) are given
for comparison. It will be seen tha t the figures for bot h years B. E.
2479 as well as B. E. 2480 are slightly higher th an the ave rage,

A study of t he present as well as th e past figures reveals the
following relationships : Th e absolute agreement betw een the total
solids and t he dissolved solids shows t hat there is no t race of suspended
matter in th e tap water. Th ere is a close relationship bet ween the
electrical conductivity , t he di ssolved solids, the total hardness and the
chlorides. These figur es rise and fall toge ther in almost mathema
tical proportion.

Th e reaction of th e water is neutral or very slightly alka line
th roughout th e year. It varies fr om pH 7.0 to 7.4. Th e figures
for conductiv ity, dissolved solids, tota l hardness, chlorid es are usually
at their lowest in November and gradually ri se to a peak in May.
Thi s is because April and May are th e driest months of the year, and
th e months of October and November mark the end of the rainy
season. In the dry season the water flowing down the river is small
in volume and the tide from the sea can go further up the river than
during and at the end of the rainy season when the volume of water
discharged by the riv er in to the sea is much larger , and the concentra
t ion of th e salts leached out by the rain from the plains of th e Menam
valley is proportionally low. Th e slight but unmi stakabl e increase of
these figur es usually in October is, however, not so easily explained.
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BANGKOK TAP WATER.

AVERAGE VALUES FOR 10 YEARS (B. E. 2469-2478).
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DIVISION OF AGRICULTURAL SCIENCE.

There has been a very remarkable increase in the amount of
work done by this di vision , espec ially on soil analy sis, during this
peri od.

Th e total number of samples of all kinds examined was 1022
as compared with 334 during th e previous period. Ou t of the 1022
samples there wer e no less tha n 694 soil samples and 116 sa mples of
rocks and concre t ions.

Probably these figures sca rce ly convey to most people th e full
significance of th e a mount of work involved. Bu t actua lly, soil an
alysis, as realized by the agricultural chemi st, is far more tedious
than man y ot her kinds of ana lysis. Furthermore all soil samples in
connection with soil-survey, had to undergo an analysis mor e det ailed
than that usually required in any other laboratory in all the con
tinen ts:

In order to g ive a n idea of what are ac tuall y det ermined in a
sample of soil, a list is here n.ppc nded r-i-

Phy:~ ic(/ l An alysis.

1. Apparent spec ific gravity
2. Real sp ecific gravity
3. Am ount of water taken up per unit
4. Pore space
5. Volume expans ion
6. Sticky point
7. Rolling out limit
8. Non plastic range.

1\{ecluinicol. A nalysis.

1. Moisture
2. Loss on Ignition
3. Gravels and Concretions
4. Coarse Sand
5. Fine Sand
6. Silt
7. Clay
8. Lo; s by solution
9. Carbonates.
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Chemical. Analysis.

1. Organi c carbon
2. N itrogen
3. S ilica
4. Iron
5. Aluminium
6. .Magnesium
7. Calcium
8. Potassium
9. Phosphoric ac id

10. Available Potassium
11. Available Ph osph oric acid
12. Hydrogen I ron concentrat ion (pH).

R oclc and (loncretione.

1. Silica
2. Iron
3. Aluminium
4. Calcium
5. Magn esium
6. 'Titanium.

From a perusal of th e list, a ch emist will not hesitate to admit
that t he t ime consumed for such complete analysis must neceseuril y
be a length y one. Yet cr it icisms ha ve been met with regarding t he
rate of work of the di vision. U nfo rtunately the criticisms generally
cume from those who know nothing or very little ab out this branch
of wor k.

Foods and Feed in g Stu.tTs.

Several kinds of food were an alysed during this period, for
examp les, milk , Casava, Koa Tu, Rice, Soyabean, and Cabin biscuit.

As for fodd er , Suda n gmss is one of the most important
forage crops in troduced in to Th a iland in the recent yea rs. It is cul
ti vated in Egypt under the name of " Garawi" and is probably a
native of nor th ern Africa.

Th e lea fage of Sudan g rass and J ohn son gra ss look s pract ically
the sa me. Sudan gra ss is a heavy feeder and for this reason it would
not be ad visabl e to plant it for two consec ut ive y ear s on t he same
soil, no matt er how ri ch the la t ter may be.
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From gen eral observations mad e in our country, Sudan grass
does not appear to be particular in its soil requirements. Perhaps
th e most important charac ter of Sudan grass is its resistance to
drought. For this reason the Quarter .l)faster General's Department
is experimenting on the Sudan grass with the purpose of utilising it
as fodder. Som e 47 samples of Sudan grass were sent to determine
their feeding valu es, and th e results ha ve proved that our Sudan grass
is in no way inf erior to th ose grown in th e United States, New South
Wales, or other places. No less than 75 samples of geass of all kinds
including J ohn son, Mauritius, Napier, Rhodes, Doris etc. ha ve been
analysed.

Th e oth er kinds of feeding stuff which have undergon e ex
amination were Sorghum, Rice st raw, Rice bran, Soyabean cake and
Pitecobobium Saman.

I n secticides.

By requ est, an exp eriment on derris root had been carried
out in ord er to ascertain whether or not th e water extract of derris
root Can be kept ind efinitely without losing it s killing effect, The
experiment star ted on 3l'd October B. E. 2479 and ended on 2nd
October B. E. 2480, covering a period of exactly one year.

In all cases, th e amount of derris root powder (Den-is Eliptica
27 month old, grown at Haad Yai experiment station) used were 50
grams and extracted with 100 cc. of (a) cold and (b) hot distilled
water . Th ey were filtered off and th e filtrates stored in sealed glass
bottl es. In certain cases a few ccs, of alcoh ol were used as pre serva
tive.

Th e results obtained were that the cold water ext ract without
alcohol maintained it s natural colour. The cold water extract with
alcohol changed to da rk brown colour. Th e hot water ext ract with
out alcohol turned to light brown colour and th e hot water ex tract
with alcohol became dark brown. But the killing powers were main
tained in all cases. Th e killing powers were t ested on fish of about
10 em. in size, in a large quantity of very dilute derris ext ract.
Fish were found to be dead within 5 minutes.

For our immediate purpose there is no need to study .it 10

detail and is, th erefore, briefly concluded here.
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It is generally known that that the derris root is also used 'in
the form of dust, being diluted with the requisite amount of inert
material such as talc or clay to a definite rotenone content. But the
objection is that in practice it is very difficult to obtain a uniform
distribution of a small amount of rotenone in very large mass of fill
ing material in which the dilution is to be effected.

However, whichever way the rotenone is to be employed,
there is one serious drawback to the use of this insecticide and that
is the comparatively rapid deterioration in toxicity of the material
when exposed to the light and air. At present research workers are
trying to find ways and means to prevent this deterioration.

Rotenone dissolved in Ethylene dichloride can be used as

spray.
Fertilizers and Ma,nures.

Several samples of bat guano collected from Kao Chaisont,

Changwad Patalung (l'Uli'lftHHJ ';). 1. WYl~~) and swallow guano collected
from the small and uninhabited islunds known as Koh See Koh Hah

(Ifll:;~ Im:;"tl) in the lake at Songkla were brought for analysis in

order to compare their fertilizing values,

The deposits, being the excreta of the birds, consisting very
largely of uric acid, should he highly nitrogenous. But the results
of analysis show that the percentages of the total nitrogen of bat
guano are comparatively low in most cases.

% % % %
Lab. No. Type Moisture Nitrogen Phosphoric acid Potash

T. 680 Bat guano 5.71 0.49 27.35 0.20

T. 681 7.38 0.13 31.42 0.26

T. 682 2.53 0.25 22.49 0,29

60/722 "
9.29 0.43 26.78 0.28

60/723 Swallow guano 7.57 7.86 6.68 0.67

A simple explanation is that in our tropical climate change
goes on rather rapidly; the uric acid is fermented to urea and to
ammonium salts, some of which are volatilized, while the rains dis
solve out some of the ammonium compounds.



49

All th e samples sent are probably old deposits and have been
subj ected to a long period of weather ing t.IlU S r esulting in great loss
of nitrogen.

Naturally th e greater t he loss of nitrogen by washing, the
rich er in phosph oric acid it becomes. It; may be taken as a general
rul e tha t th e lower th e percentage of nitrogen , t he less of"it w ill .be
found in a soluble form. .

All th ese deposits, being similar in origin, possess many
features in common. It can be seen fr om th e data of analysis that
guano is na turally a well balanced manure, rich in ph osphates and to
some extent in ni trogen and containing al so a small proportion of
potash. An analysis of Peruvia.n guano show ed as much as 18.3 per
cent of nitrogen and only 9.2 per cent of phosphoric acid. This is.
of course, an except ionally high percentage for nitrogen content even
in a very fr esh deposit.

Th e use of bat gu ano on rice has already gained much popu
larity amon g th e farmers in Changwad Songkla but swallow guano

. has not yet been t r ied. It is very likely that swallow gu an o having
as high as 7.1')6 pel' cent of nitrogen and 6.68 per cent of phosphoric
anhydride will , in the near future , pro\~e itself to th e fanners that
it is in no way inferior to bat gu ano.

Her e is a good example of th e progress in our farming practice.
Th e farm ers are beginning to wake up fr om th eir stupor and take
notice of what is good for the soil and for the crop.

Soil.

Investigation WR S mad e to ascertain th e possibility of adopting
the new method of mechanical analysis by George J ohn Bouyoucos,
using a special hydrometer. The accuracy and efficiency of the
method ar e still doubtful. It must be, however, admitted that the
meth od is quite useful where bri ef and quick determinations are
concerned.

Although the t rial might not have been a lengthly one it
IS justifiable to conclude th at the temperature correction given
as ± 0.2 for each degree above or below 67°l!' is still too high for



Thailand: It will be r emembered that Bouyoucos in hisfirst 'publica
tion of the method recomm end ed + 0.35 as a correc t ion factor but

" -
later on it wa s reduced t o t he present factor.

After the in vestigation, it was decided that this new method
shall n ot be adopted for our routine analysis in spite of its well-known
rapidity and simplicitybecause comparisons have been mad e between
the hydrometer method and the I nternational pipette method and
the results obtained go to show that in some cases the two meth ods
di sagree di stinctly. Another r eason is that we have been using the
International pipett e method for so long ana should it be di scarded
in fa vour of the . ne~T method, the great amount of data, acquired
over a long period and found quite reliable would be unnecessarily
interrupted.

. N ever the lessthe hydrometer method is becoming useful in
t he d eterminati on or t he total colloidal content of soils where no
sim pler .method is av ailable.

Soil Survey.

Th e mod ern meth od as worked out in the United States has
been adopted her e. It cons ists of a detailed st udy of standard pro
files and subsequent grouping · of soils having similar profiles. A
large number of profiles from representative fields are subjected to a
preliminary exam inat ion, followed by a detail ed study of typi cal ones
a rnong , t he m. Th e mapping is carried out by th e use of the plane
table traverse board and distances measured by chain or tape.

During t he time covered by this report Mr. M. Cero has
compl etely mapped out :-

1. Klong Tan Exper iment Station, Amphur Klong Tan,
Changwad Sawankalok .

~ .
( fffl llH WHHH rl ,H)Hll ~ e unenn il ~ 1l1~ i~'tl)~~ ffln rlh 0)

2. Tung Maha Mek, Bangkok.
. (vl ~ lJ 'tlmJ ')l vm:url'l)

3. Pad~ng Besar, Amphur Sadao, Cha ng wad Song kla.
( t.l wi~ llJ·lm" tillflilli'I'Il iml~W1li'~"I11n)

4. Kuan-Nieng Experiment Stat ion, Amphur Kampangpet,
Changw ad Songkla.

.... .... no d ' ..... )
( ff m U V1~~il~ rll UIUU~ 'i)llflilfllIlW~IW'll''l '1l ~'tlHI ff~'lJnl
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5. Kuan Nieng Railway Station, Amphur Kampangpet,
Ohangwad Songkla.

~ '1-.1 ~ • • 4 J .. ..
(lffllWHl 'I'lfl'nlUlV~ tlllfltlflll1VH1W'll1 ~nt'Hllf~'lIm)

6. Koh Ka, Changwad Lampang.

(imesn im:t~~'l1.J'1~)

7. Amphur 'I'a Mai, Changwad Chantaburi.

(8.l1fltll;'i,ui im·:t~iu'l'l~i)

Klang Tnn Experiment Station.

The cotton experiment station is situated in the southern part
of Amphur Klang Tan, Changwad Sawankalok. It has an area of
approximately 200 rai. The land which had been purchased by the
Department of Agriculture and fisheries was intended for experiment
on cotton. Prior to the commencement of experimental work on the
site, Mr. Cera was requested to survey and map out the whole area.
The soil was found to be very fertile and in excellent physical con
dition. The work undertaken in this survey included (a) the making
of a 1: 1000 scale base map (b) the determination of the different
elevations of the different parts of the field, and (c) the collection of
soil samples from the different soil types for analysis.

The fundamental principle of such experiment is based upon
the fact that the best results cannot be obtained unless the soil in
which the crop grows is of uniform character. When variations are
known, proper steps can be taken into consideration to justify the
results.

There are numerous isolated spots of soils differing from the
main soil type. The;e isolated spots are portions occupied by ex
cavations of large tree trunks, termite mounds, field boundaries and
bamboo groves. These are the four factors causing soil variations
in this station. Light silty clay loam is the main soil type here.
The surface soil is light greyish brown in colour, with a depth of
about 22 em. But in most cases a large amount of organic matter
has been thoroughly incorporated with the surface soil, which makes
the structure mellow and friable. The subsoil is medium greyish
brown clay loam of friable nature, with a uniform distribution of
small specks of iron oxide. The depth of the subsoil generally ranges
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from 25 to 55 cm. The survey was conducted from April 26t11 to
May 3rd and from June 22nd to .Iune 26th, B. E. 2479.

Tung Mnha Melc, Bamqkok.

The Department of Agriculture and Fisheries forwarded a
scheme of turning Tung Maha Mek area into a central experimental
station and the survey was therefore undertaken. The main purposes
of this survey were, firstly, to make a map of the locality including
every feature such as roads, houses, canals, fenceH and boundary
marks, and secondly, to classify and map out the soils as well as to
determine their actual uses.

'I'he survey has covered an area of approximately 559 rai.
The work was carried out between May 18th, and June 9th, B. E.
2479. Being in the rainy season, the field work was very much
interrupted by the rain. The actual number of working days were
only eight in all.

The soils of this area are apparently typical of tho lower
central flood plain of the Menam Chao Phya. The soil was formed
by the sedimentation of the mud suspended in the river water. The
soils of the whole area are practically of clay type and arc dark
greyish brown in colour. Drainage is generally poor. The land is
more suitable for rice than upland crops.

Pl.ulang Be8a1'.

The object of mapping the soils close to the Padang Besar
International Railway Station was to determine the approximate area
and details of the site which could be devoted- to the establishment
of a quarantine station for hogs exported from Thailand into the
Federated Malay States.

'I'he surface soil is generally light, ranging from a very light
fine sandy loam in the well eroded soil to a loam in the well vegetated
soil. The latter type is found most dominant in this area. The depth
of the surface soil ranges from 12 em. to 18 cm. and is dark greyish
brown in colour. But the colour changes abruptly into a light greyish
brown subsoil with a depth ranging from 20 to 60 CIII. The gravels
coated with iron oxide, giving the appeamn<::c of iron concretions are
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found in abundance in th e sub soil. Th e gravelly nature of the soils of
th e Padang Besar region clearly distinguishes this soil from all other
soils so far encountered in th e soil mapping of this Kingdom. Th e
topog raphy is quite irregular.

Th e area covered by the sur vey was approximately 25 rai,
lt was conducted from Se pte mber 7th, to September 12th, B. E. 2479.
A detail ed base map on a scale of 1 : 1000 has been compl et ely
drawn up.

Kuam. Nieng Exper iment Station,

In continua t ion of th e prOg'\'am of mapping th e soils uf the
agricultural expe riment stations, a soil survey was made at the Ta
Chamuang near Kuan Nieng , a substat ion of th e Sout h Agricultural
Exp erim ent Stat ion.

Th e experiment station is located at 15.5 km , south-west of
Kuan Nieng Railway Station and has an a rea of approximately
294 rai. Th e topogmphy of the locality is alm ost flat, while the
sur rounding count ry mnges from . slightly undulating to hilly. In
the distance are mountain \'anges about 30 km, to the south and
southwest and th e precipitous lim estone hill about 9 km , to the
northeast. •

Inspite of the relatively flat topogmphy of th e locali ty, the soil
types are very variable in texture and the deposition of alluvial
material fr om the river which over flows nearly every yeat· is quite
irregular. As is usual in such cases, the soils nearer th e ri ver are
lighter in texture and darker in colour and as a whol e more fertile
than the soils farth er away fr om th e river. During early stages in the
deposition of th e sediments the re has been very ir regular shift ing' of
th e flood water along its banks and th e distribution of the var ious
materials deposited fr om flowing water is very irregular. Con
sequently, th e st reaks and patches of lighter soils are found farther
away from the ri ver bank, and beyond the zones of sandy loams,
loams , and clay loams, Termite mounds wh ich were quite numerous
here before the establishment of the stat ion had been levelled down
making distinct local variations in th e soil.
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The soils are classified into two series, namely , th e Kam
pangpet series and th e Ta Cbamuang series. Th e Kampangpet series
has been developed from alluvial material and is g rey or greyish
brown while the Ta Chamuang series is alluvial and usually brown
to greyish brown . Both series are repr esented by t hree soil types
namely, sandy loam, loam, and clay loam. Drainage is generally
poor.

Th e soil survey was carried out betw een Septe mber 20th and
30th B. E. 2479.

K u nn Nieng Ra ilwny Staium.

A piece of land about a kil ometer northeast of the Kuan Nien g
. Railway Sta t ion was being considered by the Departm ent of Agricul
ture and Fi sher ies as a possible experiment station. Therefore soil
survey was requested to be carried out soon after the complet ion of
mapping out Ta Chamuan Experiment Station.

'I'his survey was mainly for the making of a base rllltp on th e
scale of 1:4000 and classifying the soils into broad groups which
were mostly govern ed by the hydrographical an d topographical
features of th e locali ty . Th e survey was started at 1.5 km. on th e
road fr om the Kuan Nieng Rail way and continued southeist t hrough
theundulating and hill y land s up to t he 4 km, post. Th e general
groups of soils, streams, t rails, and buildings encountered were plotted
on the map from the data obtained by chaining an d triangulation.

Th e topography is hill y in the north ern central and southern
portions while th e eastern and western sections of the area are fairly
undulating. Drainage is excessive in t he hilly porti ons and only
fair in the easte rn and western portions. The soils are genera lly
light brown to dark greyi sh brown loam s on the well drained portions
whil e the Jaw poorly drained soils are grey fine sandy loams, The
well drained soils seems suitable for ru bber and some of t he deep
dark greyish brown soils for general agriculture.

The total area covered by the survey was approximately 3,500
rai , The work was performed 'from No vember the 2nd to November
24th B. E. 2479. " . '
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K oh tc« Lampang.

The purpose of the survey at amphur Koh Ka about 11 km.
south of Changwad Lampang, was to st udy th e 'character of the soils
which were alr eady devoted to the cultivation of sugar cane and to
determine the possibility of growing sugar canes on the other parts
of th e area.

Koh Ka, is situa ted in th e valley of Ri vel' Wang. Very"close to
th e r iver, th e land is slightly high er and is bet ter drain ed on account
of its light texture. Beyond th e river belt, begins the poorly drained
soils which are devoted to th e cult ivat ion of lowland rice. These
rice fields extend out to th e lower foot slopes of the low lying hills
which are about 2 km. away from the river. Th e rain water runs
off from this uncultivated slope and carries silt and clay along with it
down to these lower lands. 'I'he alluvial soils occur as tw o st rips, one
along each bank of th e ri ver. These strips, kn own as " r iver belts"
ha ve an ave rage width of about 150 meters. T he surface soil is a
ligh t greyish brown loam with a fine granulat· st ructure extending to
a depth of about 12 ern. Th e subsoil is a mediu m greyish brown
ligh t clay loam extending to a depth of about 40 em. From thi s
dept h down to 70 ern. th e texture gradually merges into a light
brown loam and from 80 em. down to 1.5 m. t he texture becomes
fine sandy loam with comparatively loose st ruct ure. Th e soil within
the river belts is fertile on account of the fr esh deposit s of silts from
the yearly enundation of t he River Wang. It is on thi s soil that
sugar cane is grown successfully .

Adjacent to and along th e ri ver belts, colluvial soils are to be
found in st r ip!" ha ving an ave rage width of about 1.5 km. Th e soils
here are devoted to the cultivat ion of lowland rice. Th e t exture of
the surface soil ranges fr om a silt loam to a light silty clay loam.
Below the surface soil lies th e subsoil or second horizon which extends
down to about 50 em. It has a peculiar property of being extra
ordinarily plastic when wet. It is extremely difficult for water to
percolate down to th e substrata but when once th e water penetrates
through this layer, it will never ri se again by capillary 'force to feed
.the surface layer in th e dry period. Such soil isIiabl e to be flooded
in th e rainy season and be absolutelyjdry later pp. !Consequept·



56

Iy, the plants, especially those requiring large amount of water ,viii
suffer severely from dr ought, It is true that there is a number
of cas es of converting rice fields into suglu' cane plantations with
satisfactory results hut generally th e soils in th ese cases ar e adequate
ly provided with irrigation and drainage and their physical properties
are perfectly normal.

Chemical composition of a soil may be improved to a certain
extent by applying fertilizers and manures but to alter its entire
physical composition is practically impos sible . It is uneconomical
and unwise.

'I'he upland soils particularly on the upper slopes are general
ly light and shallow. Th e depth of the ~rface soil varies from 8 to
12 em, It is a dark gl'eyi sh brown loam and fairl y compact. The
subsoil is only 11 transiti on between the parent rocks and the top soil.
It is a medium greyish brown loam to light gravelly loam with a
slightly loose st ructure , Th e parent rocke lie imm ediately below the
subsoil at the depth of about 25 em. from the surface.

In general the upland soils are not suita ble either for raising
sugar canes or any ot her intensive agricultural use. They are not
only too shallow but al so ar e neither very fertil e nor well supplied
with soil moisture.

It must be rem emb ered that in the pr eparation of the land for
sugar cane, thorough ploughing and harrowing ar c essential, and in
doing so the surface soil and a portion of th e gravelly subsoil will be
turned up and as a consequ ence th ere will cer tainly be a loss of soil
through erosion by the rainfall. There is no doubt that under such
circumstances the soil cannot maintain its fertility for a considerable
length of time.

This preliminary survey was conducted frum November the
2nd to November the 6th B. E. 2479.

Chamtaburi.
The main object whi ch leads to the execution of the work at

Amphur Ta Mai, Changvad Chantaburi, was th e need of a syst ematic
study of the precarious sit uat ion of the pepper gardens and of the
other crops that are grown in garden fashion in this locality.
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An endeavour was also made to map the soils according to
their texture, colour, profile and topography. So this map which
combines the features of physiography, soil and cost all in one, is the
first of its kind to hav e been made .

'I'he area includ ed in th e smvey consisted of the regions from
the north with th e villages of Nong Chawe, Nern Soong and Ban
Cha-am and southward through th e Tambcl Kao Ngna, Siphya down
to 'l'ambol Ban Caccha, with a general width of about 2 km, from
east to west" and practically covering th e whole ridge of reddish
hrown soils of Amphur 'I'a .Mai.

o The topography of the land is characterised by the prominence
of the irregular ridge formation of the reddish brown soils in the cen
tral regi on with Kao Ngua and Kao Ploi Waen hills as the outstand
ing features of the whole landscape. In the northern part, the small
hill of Nern Soong which is sparsely covered with vegetation, is seper
ated from the Kao Ngua Hill and the generally elevated lands around
it by a small perennial stream with a narrow vall ey of Wat Mai. On the
other hand Kao Ngua Hill and Kao Ploi Waen are barely separated
by a small stream which flows from the northeastern footslope of
Kao Ploi Waen down to Wat Sae Kaew. The rest of the area from
Kao Ploi Waen down to Ban Caccha to the south is one continuous
broad ridge and gentle slopes with a few ravines running down its
eastern and western sides. So that as a whole the topography of the
entire area is fairly irregular being made up mostly of very gentle
slopes, knolls, hills , and some water logged vall eys ,

Th e soils of the area can be classified into two general groups,
first, th e well drained upland reddish brown soils which are mostly
clay loams, loarns , and gravelly clay loams and second, the poorly
and fairly drained flat land grey soils which ar e characteristically
loams and fine sandy loams,

The reddish brown soils a~e the most intensively cultivated
and utilized in th e production of various crops, the most prominent
being pepper. The pepper gardens occupy the gently sloping and
level sections of the area which are fairly to excessively drained and
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very deep reddish brown soils. The soils on the sides of the hills,
which are steep and gravelly are easily eroded so that they are very
seldom utilized in the cultivation of pepper. The soils of the pepper
district although high in clay content, as high as 60 per cent
clay, are fairly granular and do not hold much water. Fruit trees
notably rambutan and durian as well as rubber are also found grow
ing abundantly on the reddish brown soils. The low current price of
pepper (8 to 10 ticals per picul) has created a situation in favour of
crops other than pepper of which sugar cane comes foremost.

The grey soils which are outside of the reddish brown soils
are also devoted to pepper gardens but they can only be maintained
through a liberal application of organic fertilizer because of the light
character of the soils as well as low fertility. Durian and rubber
which are deep rooted trees thrive well on the grey soils while the
poorly drained and water logged portions are used as rice fields
with satisfactory results.

The whole area surveyed covers about 19,260 rai. The work
was conducted in three periods: January 14th to March 9th and
April 12th to May 20th in 1937, and the third was in January 24th
to March 30th in 1938.
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DIVISION OF INDUSTRIAL CIIEMISTRY.

Formerly known as the Division of Technology, this Divi sion
was exclusively devoted to th e manufacture of Vitamin B

1
Extract

and drugs for the treatment of leprosy, with a small workshop for
the repairs of machinery used in the manufacture of the above pre
parations. 'I'he form er activities are still continued in this Division,
the workshop was considerably enlarged to make it a more useful
unit of the Department. The Section of Ceramics was formed in
B. E. 2479 and incorporated with this Division.

During these two years ther e has been an increase in the
manufacture and sale of the preparations as will be seen from the
following figures:

Hydnocarpus Anthelmintics Vitamin B
1

in litres Extract
in litres

Mixed Ethyl Plain Oil with 4%
Esters Oil Creosote

B. E. 2475-76 239.55 751.25 131.40 466.85
B. E. 2477-78 443.61 713.68 160.05 1,372.95
B.E. 2479-80 910.79 1,734.30 168.50 1,611.65
Increase in litre
over pre vious period 467.18 . 1,020.62 8.45 238.70

Increase in % 105.5% 143 % 5.2% 17.4%

The unprecendented ri se in the sales of Hydnocarpus oil and
its mixed Ethyl Esters were du e to the large purchases made by the
Thai Medicinal Oil Works for expor t.

From the letters received by the Thai Medicinal Oil Works,
it appears that th e high quality of our products has met with the
approval of medical men in many parts of the world.

The increase in the demand for our products has outgrown
the capacity of our plants, consequently a good deal of overtime work
had to be put in to meet this demand. Attempts hav e been mad e
to obtain larger plants. At first a grant for this purpose could not
be obtained from the budget. When the budget was finally sanction
ed, te~ders for suitable plants were not coming forth.
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Vitamin B 1 E xtmct.

Hitherto the quality and appearance of the Vitamin B
1

Extract prepared in the laboratory was not consistent. Sometimes the
product was dark brown, clear and of sweetish taste. Sometimes
th e product was reddish brown and cloudy on account of a fine col
loidal suspension which could not be centrifuged or filtered off. The
latter could not be bottled and sto red for long, because ferm entation
soon set in and caused th e bottles to explode. ( In B. E. 2479 , 61
bottles exploded and in B. E. 2480, 105 bottles exploded.)

Investigation revealed that, however well sterilized, the cloudy
product could not be kept for more than seven days. But the clear
product could be kept for months even though unsterilized.

Inorder to trace the source of the colloidal suspension, the
rice bran was exarnined. It was found th at rice bran generally con
tained from 11 to 34% of broken rice, husks and other impurities.
The figures usually lie between 15 and 20%. To improve th e quality
of rice bran, a large mechanically opera ted sieve with 1 mm. perfor
ations was constructed in the workshop of the Division for seperating
the bran from most of the impurities.

Another modification was introduced.

Rice bran was extracted with 35%alcohol by allowing the two
to remain in contact with daily stirring for about seven days, to allow
the proteins and other solids to settle down completely , instead of
only two days, as was formerly the practice, which was found to be
inadequate for all the proteins to settle. The latter modification was
introduced according to the suggestion of Nai Tong Kham Milintalek,
who had the opportunity to observe the practice in the Bureau of
Science in the Philippine Islands.

An automatic filling machine was also constructed in the
workshop so that the process of filling was made continuous and the
temperature of the extract kept at 70°0 throughout. The bottled
extract was then sterilized for another 30 minutes. This was found
to be adequate. Formerly the process of sterilization was carried OD

at intervals for three days.



A step ill the preparution of Vitamin B
1

Extract.
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The Work8hop.

The workshop of the Division has been considerably enlarged,
fitted with many new equipments and the personnel increased. Skilled
artisans, such as carpenters, fitters, turners, plumbers, electricians
and welders, were engaged. Besides carrying out minor and major
repairs of the machinery and apparatus used in the laboratories,
the staff of th e workshop constructed many of the appliances that
used to be either imported 01' constructed outside the Department.
Burners and stands for burettes, pipettes and test tubes are among the
standard apparatus made in large quantities. The usefulness of the
workshop is most evident when apparat us with special designs must
be constructed to meet particular requirements, or when the final
design of an apparatus can only . be arrived at after the trials and
modifications of t entative design s.

The outlay demanded by the upkeep of a well equipped and
efficient workshop proved to be a distinct economy. Much time is
also saved, and the ~kill and exp eri ence acquired and accumulated by
the artisans remain at the service of the Department.

Ceramics Section.

The work in this sect ion was started in October B. E. 2479
after Nai Chalaem Bhumiratna's return fr om Japan, where he had
the opportunity to study the theory and practice of the ceramic
industry.

The first step was to obtain samples of raw material available
in the kingdom and find out their chemical compositions and physical
prop erties, in order to ascertain their suitablility for the various
requirements of the industries.

Th e materials analysed during this

Quartz, flint and feldspar

Sand

Clay .. .

period are as follows :..:...

29 samples

55 samples
71 samples

Total 155 samples
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Table (a) gives the chemical compositions of 14 samples sand
from different parts of the kingdom, They are tabulated in order
of their Fe

20a content. Only the first samplaR, 476 has an Fe
20a

content below 0.30% which brings its within the specification of sand
suitable for window and sheet glass. These samples are evidently
inferior to the samples sent from Songkhla of which only Fe

20a Con
tents were analysed and the results published in the last report.

Table (b) gives the chemical compositions of quartz and flint
samples from the different Changvads. Feldspar was the material
actually needed and searched for, but a propel' deposit has not yet
been located. The samples sent as Hin Fan Ma or Feldspar turned
out to be mostly quartz.

Table (c) gives the chemical compositions of 24 samples of
kaolin, ball clay, white clay and plastic clay. Only the first sample
R. 644 from Prachinburi could be classified as kaolin. Its composi
tion may be compared with kaolin as follows:

Kaolin R. 644

Si02 45% 46.33%
Alps 39% 39.37%
Hp 13% 12.78%
Fe

203 1.04%

~~~ }
0.32%
0.14%

Kp 3%
Nap

The Feps of R. 644 is however too high to allow it to be
classified as good kaolin the iron content of which should be well

below 1%91' nil.

Table (a) see page 64.
Table (b) see page 66.
Table (c) see page 68.
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Samples 2 to 6 are classified as Ball Clays, the compositions of
which should lie within the following limits :-

Si02 40-48%
Al20a 32-36%

Fepa less than 2%

CaO, MgO less than 1%
x,o, Na 20 less than 3%

It will be seen that the silica and alumina contents are ap
proximately the same as Kaolin, but the iron content is somewhat
higher, i. e. it should be less than 2%, but the chief difference lies in
the physical property; the Ball Clay is somewhat more plastic than
Kaolin.

Even then the Fe20acontents of samples 5 and 6 are too high.

The silica contents of the rest of the samples are very high
and so they are classified as white clays or plastic clays according to
their chemical compositions and physical properties.

The physical tests could not be carried out thoroughly for
lack of sufficient samples.
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THi': DIVISION OF PHARMACY.

It was stated in th e previous report that a scheme for phar
maceutical development was considered by a committee composed
mainly of the staff of the Department of Science. Thi s committee
modified the original scheme to one for research into indigenous drugs
and manufacture of cer tain galenical preparations. This was approved
by the Government and t he Department of Science was entr usted
with the responsibility of carry ing out this scheme. Th e scheme was
later modified to include th e examination and sta ndardizat ion of drugs
and biological pr eparations imported into or manufactured in Thai
land.

The budget for B. E. 2479 contained an appropriation of Baht
50,000 for carrying out the first part of this scheme. In B. E. 2480
t he Division of Pharmacy was formed and incorp orated into the
Department of Science. The budget was spent in th e erection of a
building and a supply of chemicals and apparatus.

The new Di vision comprises of th e following sect ions :

1. Phyto-Chemistry

2. Pharmaceutical Chemi stry

3. Pharmacognosy

4. Bio-Ch emistry

5. Pharmaceutics

6. Factory

Towards the end of B. E. 2480 (March, 1938 ) th e staff of
this Division consisted of two pharmacologists, three pharmacists and
eight assistants. The work as outlined in this schem e was not yet
begun, pending the arrival of chemicals and apparatus ordered from
abroad, consequently the staff was engaged in performing chemical
analysis for the Division of Chemistry.



A Sterilizer in the Division of Pharmacy.



73

SUMMARIES OF REPORTS OF OFFICIALS WHO WENT ABROAD.

DR. TOA LABANUK ROM.

Dr. 'l'oa Labanukrom left Bangkok on the 28th March, 1936.
His first destination was Formosa where he visited the Imperial
University, th e National Museum, and the camphor factory. The
Kinkasek gold mine, th e Kanan Irrigation Work s, the Government
Sugar Experiment Station and the Takao Sugar Factory were also
included in his visits. F rom Formosa he travelled to Japan where he
spent th e greater part of his tim e abroad. Th ere he went through a
series of visits of inspection to the more important Scientific Institutes
and Industrial work s of the country. Among the institutes and
laboratories visited were the Imperial University, the Imperial Agri
cultural Experiment Stati on, th e Institute of Physical and Chemical
Research , the Imperial Governm ent Institute for Nutrition and the .
Tokyo Industrial Research Institute. His visits to the industrial
factories included some oil refineries, pharmaceutical laboratories and
metal works. Other factories visited were tho se famous for canned
food, paper, glass , textile, rubber , ceramic and lacquer manufacture.
He was also accorded the rare privilege to inspect many important
military and naval works. From Japan he went on to Manchukuo,
where he visited coal mines, industrial museums, oil refineries and
research laboratories. Then he r eturned to Thailand via Shanghai

. and Saigon. He arrived in Bangkok on the 11th June, 1936, thus
completing a most interesting tour lasting nearly three months.

NAI CHALAElIl BHmn RATNA.

Nai Chalaem Bhumiratna accompanied Dr. Toa Labanukrom
to Formosa and Japan where he stayed nearly three months more
after the latter had left the country. He followed Dr. Toa to all the
institutes and factories the latter visited. From the 21st May to the
2nd July he studied ceramics at th e Technical Engineering Industrial
University. The rest of his tim e was spent in visiting all the im
portant ceramic factories of the island. He also visited other indus
trial works such as paper, silk, cellophane, textile and electrical
factories. He left Japan on the 11th August, and reached Thailand



74

on the 19th of th e same month , afte r ha ving been abroad nearly five
months.

NAT AREE SUPOL.

Na i Aree Supolleft Thailand for Europe on the 11th April ,
1936, in order to study th e latest development in epectrography, and
th e applications thereof.

While passing through Paris he visit ed the Mint. He was
init iated into the practical methods employed in qualitative and
quant ita t ive, emission and absorption spectrography in Messrs. Adam
Hilger's Laboratory in London. After being conversant with the
methods employed, Mr. F . Twyman was kind enough to obtain per
mission for Nai Aree to see th e applications of spectrographic analy
sis in the following laboratories.

At the British Non-F errous-Metal Research Associat ion, he
was shown th e methods employed in and th e technique developed to
cope with this branch of work by Mr. D. M. Smith.

At the Royal Can cer Hospital in London, he was shown th e
application of absorption spectrography in study ing the structures of
cancer producing organic compounds.

At the Imperi al Chemical Industries Laboratory in Birming
ham , he saw the use of .spectrog ra phy in controlling th e quality and
compositions of various alloys produced by th e I. C. 1. plants.

At the Macaulay Institute in Aberd een, he was taught Lun
degardh's method of flam e spect rography used in agricultura l analy
sis by Dr. R. Mitchell , wit h the kind permission of Dr. W. Ogg, th e
Director of the Institute.

Before he left for Germany via Belgium , where he visited the
Royal Mint, he also had th e opportunity to visit th e National Physical
Laboratory in Teddington, Essex, the Royal Mint in London, and a
few glass and bottle factories in th e neighbourhood of London.

Most of his ti me in Germany was spent in Jena where he
at tended a course of lectu res on spectrography , microscopy and
metallography sponsored by Messrs. Carl Zeiss, in whose laboratories
he was giv en a th orough training in spect.rophotornebry and was
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taught the uses and manipulations of various optical instruments for
which the firm is justly famous. He also studied the technique
employed in metallography there. Through the introduction of this
firm he was enabled to work and study a few other optical instru
ments in the laboratories of Messrs. Zeiss Ikon in Dresden.

He visited the Physikalische-Technische-Reichsanstalt, the
Technische Hochschule, the fact ory of 111 essrs, Askania and the Mint
in Berlin. While in Hamburg he visited Dr. Hopfner's Laboratory
and the Mint. On his way to Italy he stopped in Munich to visit the
Deutsche Museum. His activities in Germany were made possible
through the kindness of Mr. R. Link of Messrs. B. Grimm & Co.

On his way home he travelled overland through India, and
visit ed the University Science College, the Indian Scientific Research
Association and the Mint in Calcutta. He also visited a paper factory
in the neighbourhood of that city.

He returned to Thailand on the 7th December 1936 after an
absence of eight months.

NAI TONG KHAM MILINDALEKHA.

Nai 'fong Kham Milindalekha went to the Philippine Islands
on the 20th April 1937. He spent two semesters in the University
of the Philippines on Chemical Toxicology, Plant Chemistry and
Forensic Chemistry. He also had one month's training at the School
of Hygiene and Public Health on Pharmacopoeal Testing and Phar
maceutical Assaying. 'I'he rest of his time was spent at the Bureau
of Science in which he acquainted himself with the various sections
of the Institution, viz. Plant Research, 'I'ests and Standards, Leather
Tanning, Manufacture of Vitamin B

1
and Biological Standardization

of Vitamin BI' He returned to Thailand on the 17th May, 1938
after an absence of thirteen months.

NAI KLIAU BUNNAG.

In April, 1938, Nai Kliau Bunnag went to Europe to acquire
some knowledge on Biological ASHaying. He spent six months in
the Pharmacological Laboratory of the Pharmaceutical Society of
Great Britain, under the supervision of Dr. J . H. Burn and Dr. K. H.
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Coward. He studied the methods of standardization of digitalis,
strophanthus, squill, ergot, parathyroid extract, adrenal extract, or
ganic arsenic and antimony compounds, insulin, vitamin B

I
by rat

method, and male and female hormones. He also visited drug manu
facturing plants of Messrs. Stafford Allen '& Sons Ltd. , May & Baker
and the British Drug House. After that he went to Germany and
visited the 1. G. Farbenindustrie Aktiengesellschaft, at Leverkusen,
the Chemische Fabrik Promonta, and the Technische Hochschule in
Hanover. He stayed three weeks in Copenhagen and studied the
manufacturing of galenicals in the Rigs Hospital through the courtesy

. of Professor Dr. Phil. Svend Aage Schou. Lion 's Chemical Factory,
'Den Farmaceutiske Laereanstalt and the Royal Institute of Serum
of Copenhagen were also visited. He also spent two weeks in the
chemical laboratory of Messrs. Schering, Adlershof, where he was
interested in the chemical standardization of drugs supervised by Dr.
Alfred Gilg. The manufacturing plant of Riedel was later visited.
The visits in Germany to manufacturing plants were made possible
through the courtesy of Mr. R. Link, Mr. W. P. Cocqui and Mr. Hans
Geyer, to whom thanks are hereby duly expressed.



A co rne r of t he well equipped workshop,
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APPENDIX.

1. PREPARATIONS.

Description Issued to Quantity
in litres

- - - --- - - - -- - - -- - .-- - - - - 1- - - - - - - - - 1-- - - - 1

Mix ethyl enters of Hydnocarpus
anthelminties

do.

do.

do.

Department of
Public Health

Thai Medicinal
Oil Works.

Siriraj Hospital

Public

14.00

873.90
.05

22.84

Total 910.79

Oil of Hydnocarpus anthelmintica

do.

do.

do.

do.

do.

Department of
Public Health

Chiengmai Leper
Asylum

Thai Red Cr088
Society

Siriraj Hospital

Thai Medicinal
Oil Works

Public

18.50

611.00

5.00
.50

751.80
347.50

Total 1,734.30

Vitamin B
1

Extract

do.

do.

do.

do.

do.

Public

Department of
Public Health

Chulalongkorn
Hospital

Police Department

Army Medical
Service

Chiengmai
Dispensary

915.55

487.40

77.50
114.00

5.50

11.70

Total 1,611.65
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II. ANALYSIS.

MINISTRY OF FINANCE.

From

I

! Description
Number

of
Samples

J---------I--- --- ------------------- --- --- ------ -------

Dept. of Customs I Fuel oils.
Lubricating oils.
Milk.
Samshoo.
Drugs and materials for examination

under the harmful habit forming
drug law I

Imports for alcoholic determination.
Wood Naphtha.

896
409
170

56

43
22
20

Total 1,616

The followineg were sent for Tariff

Classification.

Textiles.
Edibles.
Essences.
Metals and alloys.
Vinegar.
Non-mineral oils and fats.
Papers and cardboards.
Disinfectants, insecticides and

fungicides.
Mineral oils.
Chemicals.
Miscellaneous.

Total

328
114

90
88
65
55
48

39
29
27

122

1,005



AN ALYSIS. -(continued).

MINISTRY OF FINANCE.-(contd)..
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Number
From Description of

Samples
.---~--_._- _.-

-~---_..-- -~ " ""-'---

Excise Opium dross, routine assays. 24,213
Department Metals. 522

Substances suspected to contain 133
opium.

Substances suspected to contain 91
opium or morphine.

Opium dross, special assays. 65
Opium. 56
Miscellaneous. 27

-~-~_ ._.-

Total 25,107

Treasury Bronze. 1,863
Department Nickel. 24

Copper ingot. 29
Tin ingot. 14
Zinc ingot. 12
Carbon steel. 15
Alloy steel. 1
Mint sweep. 2
Silver alloys. 2
Sulphuric and Nitric Acid. 88

-------

Total 2,050

Store Minerals. 3
Department Metal polish 1

- -------

Total 4

Grand Total 29,782
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ANALYSIS.-(cO'ntinued).

MINISTRY OF AGRICULTURE.

From Description
I Number

I of
-- Samples

--- - ----- - - - I._._--. .-- --- -

' 1
I

Department of Minerals. I 51
Lands and Mines Wolfram ore. I 44

Fuller's earth. I 2
Stone sam pIes, i 2
Schilite. 1
Tantalum Columbite. 1

I 'fotal 101

Department of Soils. I 949
Agriculture Derris roots. 35

and Fisheries Water. 17
Salt. 13
Fertilizers. 7
Tobacco. 7
Miscellaneous. 19

·_ · _ _ v _ _ _

Total 1,047

Forest Department Bamboo (to find acid resistance). 13
Wood (to find property as charcoal ). 10
Benzoin. 3
Miscellaneous.

I
2

I
I

I
Total

I 28
I

Irrigation Metals. I 4
Department Coal Tar. 1

Water. 1
- - -- -

Total 6

Grand Total 1,182



AN ALYSIS.-(continued).

MINISTRY OF INTERIOR.

81

Number
From Description of

Samples
---_ .. "-_ ... --"--- ------ -- -- - ~_ .._---_._- _.... - _.0 _ _____---- ---------.

The Ministry Materials & drugs suspected to con-
tain poison. 44

Articles for detection of human
blood stains. 14

Material & drugs for examinaiion
under the harmful habit forming

drug law. 8

Decayed rubber. 7

Materials & drugs suspected to con-
tain morphine. 7

Kaolin. 5

Viscera. 5

Counterfeit coins. 4

Miscellaneous. 3

Total 97

Department of Water supply 204
Public Health Water. 143

Drug & materials for examination

Iunder the harmful habit forming
drug law ! 55

Drug & materials suspected to con-
tain poisons. 18

Miscellaneous 12

Total 432
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AN ALYSIS.-(continued).

MINISTRY OF INTERIOR.-(contd.).

Number
From Description of

Samples
-- --- --

Police Department Articles for detection of human
blood stains. 54

Firearms & cartridges. 38
Drugs & materials for examination

under the harmful habit forming
drug law 30

Drugs & materials suspected to con-
tain poison. 24

Counterfeit coins. 23
Viscera. 6
Goods suspected to be imitations. 4
Miscellaneous. 25

- _.. ._._~-~~-

Total 204

Municipal Works Water. 60
Department Sewage disinfectants. 2

Miscellaneous. 4
---- - ----

Total 66

Bangkok Water- Lime. I 10I
I

Works. Alum. 10
I . ...._--._---I

Total I 20

II
Grand Total 819I

II
I



ANALYSIS.-(continued).

MINISTRY OF EOONOMIC AFFAIRS.

83

Number
From Descript ion of

Samples
_.--- _..._ ._._- - _ _ • _ _ _ A _ . _ _

The Ministry i Water. 2
I

Total 2

Department of Water. 119
Science Materials for ceramics. 85

Minerals. 29

Food and beverage. 27

Clay. 16

Rice bran. 5

Chemicals. 3._._.._---~-

Total 284

The State Rail- Fuels. 22
ways of Thailand Metals. 19

Water. 18
Chemical s. 11
Oils. 7
Miscellaneous. 5

i ._-." -- - -- -~

i Total 82

Department of Vegetable oil and res in. 4
Commerce Vegetables. 3

Minerals. 2
Water. 2

I Total 11
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AN ALYSIS.-(continued).

MINISTRY OF ECONOMIC AFFAIRs.-(contd.).

Number
From Description of

Samples
--------_.-._- -----~-_._-_. _ -

Post & Telegraph Chemicals. 1
Department ,

5Metals.

Water. 1

--

Total 7

Grand Total 386



A NALYSIS.-(contin1Md).

MINISTRY OF DEFENCE.

85

I I Number
From Descript ion of

Samples
-- ------ - - -_._ ---- ._-_ . ... - . . ------- ---_.. ._ - -- - - - - -- - - - - -- --- -

Royal Survey Kaolin. 13
Department Turpentine glu e. 5

Chemicals. 5
I Soapstone. 1

--
Total 24

--- - _._-

The Ministry Minerals. 41
Metals. 15
Chemicals. 13
Grasses. 9
Fuel oils. 6
Fresh sorghun plants. 6
Food and beverage. 5
Miscellaneous. 10

---,-_._ - -._-

Total 105

Grand Total 129
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From

ANALYSIS .-(continued).

MI NISTRY OF J USTICE.

Description
INumber

of
Samples

~ -~-_._-_. ~-_ .._. . .. .. - _ ._ -

Metals used ill counterfeit coins 8

Substance suspected to be opium 1

Total 9

MINISTRY OF PUBLI C INSTUUCTION

Medicine.

'fatal

'l'HE A SSEMBLY OF PEOPLE

REPRESENTATIVES

Samshoo 2

Drng suspected to contain poison 1

Viscera. 1

Total 4



ANALYSIS.-(continued).

PUBLIC.

87

Number
From Description. of

Samples
-----"."" --_.....- _ .._----------~ -----_ . -

Damaged cargoes 230

Minerals 194

Water 109

'I'extiles 23

Food and beverage 20

Fuel oils 12

Chemicals 10

Metals 9

I Paddy I 8
I
I

Miscellaneous
i

26
-------

Total 641
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PUBLICATIONS OF THE DEPARTMENT OF SCIENCE, MINISTRY OF
ECONOMIC AFFAIRS, THAILAND.

A. Bulletins (in Thai language) issued free for circulation in
'r hailand only .

1. Improved Meth od in Making Solar Salt, by Ar ee Snpol
and Pue Rochanapurananda.

2. Sand for Glass Making, by C. J . House.

3. Methods of Curing Ginger, by Pu e Rochanapurananda.

4. Turpentine and Rosin , by Kli eu Bunnag.

5. J elly from Thai Seeweed, by Klieu Bunnag.

6. Pa pain , by Sanga r Sarasu varna,

7. Bamboo Seeds, by 'I'oa Labanukrom.

8. F ood Preservation , by M. L. Chavepongse Rongsong.

9. Poison Gases, Their Precau ti ons and Treatments, by
Prachuab Bunnag.

10. Food, by Kamthon S uva rnak ich.
11. Farmyard Manure, by Sangar Sarasuvarua,

12. Milk, by Kam al Pengsritong.

B. Biannual Reports of the Department of Sciences, in (English)
Published since 1917.

No . 3, 5, 6, 7, 8 and 9 a re still availab le.

Price : No.3, 5, f) at Baht 1.00 pC!' copy.

No.7, 8 and 9 at Baht 0.50 per copy.

C. The Vid'yasc(stra k[ayazine , (in Thai language), quarterl y at
Bah t 1.00 per an num , separate copies Bah t 0.30 each.

D. Tha i Science Bu lletin , (in English ), quarterly, Price vanes
with-the cost of print ing . Back Numbers a vailable.

Vol. I No. 1.
Contents : Chemical Studies of Sia mese Kapi , by Toa

Labanukrom and Pu e Rochan apurananda.

Fertilizing Materiala and Pepper Fertilization, hy Magda
leno 1\f. Cera.

Price per copy Baht 0.30.
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Vol. I No.2.

Contents: Preliminary St udies of certain Physical Pro
perties of some Siamese Soil s, by Magdaleno M. Cero.

Wall Board fr om Coconut Meat, by Lek Lakshanahuta
and Safronio Balce.

Price pel' copy Baht 0.50.

Vol. I No.3.

Conte nt s : H eight and Weight of Popul ation with Com
ments on Diet , by Yong Chutima,

Price per copy Baht 0.75.

Vol. I No.4.

Conte nts: A Preliminary Repor t on t he Presence of an
Oestroge nic Substance an d a Poisonous Substance in
the Storage Root of Butea superba Roxb. , by Sup
Vatna.

Prelimina ry Survey of t he Lands an d Soils in Relation
to the Culti vati on and P roduct ion of Virginia Tobacco
in Changvad Chi engrai , Thailand, by Magdaleno
M. Cero.

Price per copy Baht 0.50.

Vol. II No. 1.
Contents: Edible and Poisonou s Beans of the Lima 'I'ype

(Phaseo lus lunatus L.), by Al'IIo Viehoever.

Pri ce per copy Bah t 1.00.

Vol. II No.2.

Conte nts: Inoculati on of Monkeys with Leprosy, Follow
ing a Diet of Puak (Colocasia), by D. R. Collier.

The Use of Diathermy in Leprosy , hy D. R. Coll ier.

Th e Use of Dipheria Antitoxin and Toxoid in Leprosy ,
by D. R. Colli er a nd J . H. McKean.

Pri ce per copy Baht 0.50.

[Printed and published by W. H. Mundie,
The Bangkok Times Pr ess , Ltd. , 593 Hongkong Bank Lane,

Ba ngkok, December 1940].
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