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SPECIFICATIONS

Microprocessor:
Co-processor:

Clock Rate:

Operating System
Supported:

Memory

Keyboard:

Disk Drive:

Power Supply:

Expansion

Display:

OPTIONAL ACCESSORIES

Hard Disks: 10, 20 or 32 MB Hard Disks Subsystem

Color: Color/Graphic
With 14 inches RGB Monitor

I\

TISTR 1016

PERSONAL COMPUTER

Intel 8088-2
Intel 8087-2 (Optional)

4.77 or 8 MHz Hardware/Software
Selectable

MS-DOS, CP/M 86, CCPIM

8K System ROM
640K  User RAM

84 Full-stroke Keys
Low Profile Keytops
10 Function Keys
Auto Repeat
Capslock Indicator
Num Lock Indicator

Dual 5 1/4-inch Disk Drives

360K Bytes Formatted
Double-side, Double-density
MFM Recording Mode

Disk Speed 300 rpm

Transfer Rate 250KB/sec

Head Setting Time 15 ms
Track-to-Track Seeking Time 6 ms

Input Power 190-260 VAC, 50 Hz
Rating 150 Watt

8 IBM XT Compatible Expansion Slots

Monochrome/Graphic

With 14 inches Flat Monochrome Monitor
25 Lines x 80 Columns (Alpha)

720 x 348 Dots (Graphics)

MODEM: 300/1200 bps Hayes Compatible (Internal) —

Printers: Wide Range of Standard
Dot Matrix Printers

Other: 25-Line Thai/Monochrome/ Graphic
Display Adapter
Plotters, Mouse etc.

waana:suus:nulag

MANUFACTURED AND GUARANTEED BY

THAILAND INSTITUTE OF SCIENTIFIC
AND TECHNOLOGICAL RESEARCH

pagnungiag g 5 EMINENT AIR (THAILAND) CO.,LTD.
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Coulometric Karl Fischer

Mitsubishi Moisture Meter

Models CA-03/CA-05/CA-10

MITSUBISHI CHEMICAL INDUSTRIES

Micromeritics is leading the way in uncovering the secrets of particles and how they behave. We supply more Particle Technology
Instruments to laboratories and research facilities worldwide than any other manufacturer. Many of these instruments provide the standards
by which products are evaluated. Micromeritics has a network of sales personnel, service representatives, and applications specialists

in 50 states and 56 countrfes worldwide. Operations and maintenance courses are offered on a regular basis throughout the year.

= - = = USHWN 2FA2INE 91N Ivs. 424-6005, 433-4378
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XéRank Taylor Hobson ﬂ BUEHLER

Roundness & form measurement
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Wallace

Test Equipment
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We know the importance

to project different moods for
different locations. Enough
reason why Jotun offers Strax
Silkmatt 08 and Strax Matt
Deluxe 03 Vinyl — Acrylic
Paints.
I Strax Matt Deluxe 03
with its quality low sheen finish has always
he been an all-time favourite among painters and
home owners.Strax Silkmatt 08 has a higher
gloss, a beautiful“eggshell’
finish to produce a dashing
wallcovering.

new effect, which is also

the most suitable as a
topcoat for Jotafibre

Let your
lmagination

run wild.
Choose from 32 beautiful
colours to create a mood,

change an atmosphere.

Specify Strax for all your
painting needs and they'll
be making moods for
your environment as you
want them to be.

UCPAINTFOR INTERIOR ANDE

SILKMATT 08 .

RYLC PAINT FOR INTERIORAND?

Strax.The finest Vinyl-Acrylic at@
@ JOTUN

Jotun Thailand Ltd. P.0.Box 1853 Bangkok..Tel.250-0563-8
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Abstract

The blue-green algae, Scyfonema No. 11, was
isolated from the paddy soil of Phitsanulok province.
It was observed that the alga was able to produce violet
substance(s) in liquid medium. This violet colored
solution showed maximum absorption at 534 nm,
and exhibited inhibitory effects towards algae and
bacteria. It inhibited the growth of Anabaena siamensis
and Anabaena lutea, as well as five species of bacteria
tested, including two species of the Genus Bacillus;

B. cereus and B. subtilis, two species of the Genus auautaluntssusInIsIoTuve
Staphylococcus; S. aureus and S. capitis, and one e el e \ vy
- Solclan uuaisendusmaveslsama q 1@

enterobacteria; Escherichia coli.
The scientific importance and significance of

this observation require studies in more detail. The Mason tazane (1982) WU

Hauwiia (WIAINnW 1986)

isolation and analysis of the active components of the aA1vIe ?Tl}u?u LANIT I T WUT
unknown violet colored antibiotic substance(s),
produced by Scytonema No. 11, may lead to its being , N :
profitably produced on an industrial scale. °§’;uziqmmmﬁutﬁmmﬁiygauiﬂ
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The Chromatography
Product Line includes
the three series of liquid
chromatographs, three
series of gas chromato-
graphs and the DS-650
Series of chromatography
data systems.

Our UV-Vis
Spectrophotometers
range from a low-cost,
routine assay unit to high-
performance systems for
R&D.
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NMR Spectrometers
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conducting FT research
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magnets.

The Laboratory
Information Manage-
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LIMS/DM software with
the reliable VAX™ com-
puter to give you a power-
ful new tool for managing
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families of compatible mini com-
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can handle large business comput-
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of-the-art NMOS Il] VLSI Added Reseller work together 10 [lee g g
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e and software for your

When you make a capital investment in a computer
system, you're investing in your future. Since
change 1is the one thing you can predict with
confidence, the computer system you select now
should be able to accommodate your needs as they
change and grow.

So whether you plan to support
two users or several hundred,
you'll find an HP 3000 that fits
your needs today , and a full
| range of choices for your future
growth.

That's why providing a growth path for customers ;

was an original, basic design premise of the -
HP 3000. We've done that by continual research
and development to incorporate the latest
technology into the HP 3000. And by our on-going
commitment to software  compatibility and
hardware upgradability.
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DEFATTED SOYBEAN FLOUR QUALITY
AS AFFECTED BY DESOLVENT
PROCESS

VIRASAK ANUMBUTR, PAICHIT CHANDRAWONG
WILAISRI LIMPHAPAYOM AND WEERA THONGPRAPAI
Agricultural Chemistry Division, Department of Agriculture
Bang Khen, Bangkok 10900, Thailand

ABSTRACT

Soybean flake made from dehulled soybean was oil-extracted by n-hexane.
The meal was subjected to desolvent process at 50-80°C under pressure at 400 mmHg
for 30-90 minutes. It was found that the maximum (66.94%) and minimum (57.13% )
defatted soybean protein was obtained by using temperature at 70°C and 80°C for
30 minutes respectively. Time and temperature had significant correlation on percent
protein but not on protein dispersibility index (PDI). At 70°C and 80°C for 90 minutes
the PDI was highest (96.58%) and lowest (84.80%) respectively.
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WASTE-
WATER
EFFLUENT

FROM PIG
FARMING

SUCHART TEEKAKUL
Thailand Institute of Scientific and
Technological Research,Bang Khen,
Bangkok 10900, Thailand

— = - |

ABSTRACT

One of the requirements for good sanitation
with respect to pig farming is the regular cleaning of
pigs and pig-pens. The wastewater generated from
the cleaning process consists of many pollutants
especially organic pollutants in the form of BOD,
and chemical toxic substances such as mercury (Hg)
and pesticides. These pollutants may cause the deteriora-
tion of, and toxicity in the natural receiving water body.
The average BOD of the pig-farm wastewater was
estimated at 3,015 mg/I which was considerably higher
by about 753 times than that of the non-polluted
natural surface water which was estimated at less
than 4 mg/l. The average Hg and pesticides were
estimated at 0.0023 and 0.0002 mg/l respectively.
Their concentrations were however considerably low
and did not cause any harmful effect when discharged
into the natural surface water. However with regard
to the high BOD in the wastewater effluent, an
appropriate control measure is required, three alter-
natives are proposed; (1) direct use as farm manure;
(2) treatment and disposal; (3) biogas production and
using waste sludge as manure. However, it is recom-
mended that the third alternative is the most appro-
priate from both the sanitation and economic points
of view.
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% LG iR i
A1819% 1. USurmuazamanruswilduazuanesinwidauianesns “Toadluasusoda”

Wi
AN a1
fAnady Andidy
1. pH 6.79 6.7 6.2-7.4
2. COD mg/1 33.6 9,114 7,126-11,825
3. BOD mg/1 4.71 3,090 2,400-3,750
4. Settleable solids ml/1 trace 97 60-120
5,7SS mg/1 109 6,314 4,850-7,540
6. TS mg/1 243 8,006 6,276-9,484
7. TVS mg/1 74 5,605 4,616-6,676
8. Total Kjeldahl-N mg/1 2.84 308.4 205-392.5
9. PO, -P mg/1 0.475 1.13 0.5-2.3
10. Total Hg mg/1 0.00202 0.00254 0.0004-0.0076
11. Pesticides
*<BHQ ppb - 0.0115 0.00-0.0577
Lindane ppb - - -
Heptachlor ppb 0.0060 0.0938 0.00-0.4688
Hept. epoxide ppb 0.0060 0.0123 0.00-0.0617
Aldrin ppb 0.0223 - -
Dieldrin ppb 0.0318 0.0545 0.00-0.1662
Endrin ppb 0.0135 0.0402 0.00-0.2011
DDTR ppb 0.0089 0.1426 0.00-0.4792
O,P'DDE i ppb - - -
P,P'DDE ppb 0.0089 | 0.0640 | 0.00-0.1667
O,P'TDE ppb : > 4
P,P'TDE ppb - - -
O,P'DDT ppb - 0.0625 0.00-0.3125
P.P'DDT ppb - 0.0161 0.00-0.0804
Unanhiduazihila /s 3u 0.0384 | 0.0384 | 0.031-0.050

weg (1) UrIaLsznau

pH = anuilunsa-ma
COD (chemical oxygen demand)

a4 " £
PnunnuandinifaluglveSinueendiou
dw a a
faedl¥lumseond ladm sdunid
: : ; 3t s
BOD (biochemical oxygen demand) PnunnuandsniifialuglveaSinasendiou

4 Y a
nyadndoanslalumsdevamuessunic

]

Settleable solids = aznouwmin

SS (suspended solids) = WSwamsuvauasy

TS (total solids) = USmmesnavua

TVS (total volatile solids) = USumasszimerianun
Total Kjeldahl - N = lulasinudanua

POy -P = vomiosn

Total Hg = USmonlsomtanua

Pesticides = msmidadagity
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it
AMANYM: wald®
finaiy finfdy
1. pH 7.17 7.28 6.8-7.8
2. COD mg/1 16 7,675 5,240-12,880
3. BOD mg/1 0.87 2,940 1,700-4,600
4. Settleable solids ml/1 trace 56.4 28-100
5. SS mg/1 72 5,765 3,230-9,833
6. TS mg/1 373 7,519 4,202-11,844
7. TVS mg/1 106.7 4,006 3,020-8,274
8. Total Kjeldahl-N mg/1 0.83 323.4 84-751
9. PO, -P mg/1 0.80 3.39 1.05-6.4
10. Total Hg mg/1 0.00053 0.00208 | 0.0004-0.0073
11. Pesticides
< BHC ppb 0.0093 0.0162 0.00-0.0646
Lindane ppb - - -
Heptachlor ppb 0.0651 0.0260 0.00-0.1302
Hept. epoxide ppb - - ’ -
Aldrin ppb = - =
Dieldrin ppb 0.0530 0.0695 0.0348-0.1442
Endrin ppb - - -
DDTR ppb 0.0264 0.0365 0.00-0.0930
O,P'DDE ppb 0.0264 - -
P,P'DDE ppb - 0.0047 0.00-0.0186°
O,P'TDE ppb - - -
P,P'TDE ppb - - -
O,P'DDT ppb - - -
P,P'DDT ppb . 0.0319 0.00-0.0930
Pnanihlduazhite u¥/#a/5u 0.030 | 0.0300 | 0.0166-0.0570

- o, wsi I3
wreg (1) = WWmMIB, MAUATIEY ITTITAARINT IREN 1 AT

v
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,PRODUCTION OF
ADHESIVE FROM
TAPIOCA STARCH AND
CASHEW NUT SHELL

LIQUID ON LABORATORY

 SCALE

Kannika Sthapitanoncfa,

Chaiwat Khunasopa,f

Jurailuck Vorathumrong and Pra\:/et Lauhasiri
i
Thailand Institute of Scientific

and Technological Reseérch :
|

Bang Khen, Bangkok 10900, {Thailand
)

|
|
|

Tapioca starch and cashew nut shell liquid
(CNSL) when cross-linked together with formaldehyde
in the presence of alkali yielded a high viscous
dark brown adhesive. The mixture was heated
about 1 hour at 95° - 97°C then thinned down with
xylene and continued heating for 1 hour. After
mixing with driers, the product became air-drying
adhesive which was suitable for plywood. The
experiment was conducted at a laboratory level
with a possibility to scale up into a pilot-scale
production.
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- A g oo 4 o ¢ A {]
nlgninngailuiuguiasgv Aeugszees 1 futey

' o wd i .
Sovar 18, WugnUiulgalvifewus wil.e fudegeda
fovar 23 (amtudsedInuimaasiazmaluladuvs
Uszinelng (an.) 2s26). ullafudlends (tapioca,
i U v W
cassava, manihot flour/starch) (Hudaunlasindaniu
. v A Y o 4 .
dlends dgaslassaidwaaslugn 1 (Gibbons
and Wondoloski 1980), Uszneusas amylose uaz
amylopectin - dudumsUseneunan  polymeric
o Y] o d
polyhydroxy compound wmm:amgmumnﬂumu
G k%
(Skeist 1977), gaslassasruaaslugl e.

4
U 1. gasiaseadraveauds.

7 H
CH20H CH20H CH_.OH CPZOH CH20
Oz O
H H TR
oB\OH Q o o B
H OH H OH H CH H OH
(n)
Amylose

(n)

H /Lo
C12CI~’

Amylopectin

4 3y ;
JUN 2. gaslasaadaves amylose waz amylopectin.
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H o A o 1 a .t
fu/denwauzaaafinmug (cashew nut shell
. . o J
liquid, CNSL) launanmsiiuvseadadiuniluden

: y g a
FavioRuaauzeiumug. CNSL Jeglunfaeniszinu

$ovaz 25-30 laovimin (AsTnIrun¥AsHAzannIol

a’ 9y
2522), 1uveurarihmanas  Useneudlsaswan
dl 1Y I a o ] A Y g
phenol Guilusuasieasimia, uamunsawasulmiu

a o A a
nansuNUszannm Il s Tenilalaonssuisnanil.

iy phenolic resin Faeenidu 2 Uszian
(Skeist 1977) 7o :

1. Resole resin ‘ldn1nUjAse1ves phenol fu
formaldehyde Taoil NaOH 1flu catalyst.

Y aaa o
2. Novolac ‘lanin§jiserves phenol fu for-
maldehyde uag amine.

Anacardic acid (82%)

Cardanol (1.6 %)

@ C1sM25-31 © C15M25-31
::i C15%25-31 : ii C15%25-31

Cardol (13.8%)

2-Methylcardol (2.6%)

o v 14 S o A 3 | A ¢
5N 3. gaslassaiiwvesesnlseneuveniniun/asn wanuzuiumIua.

udlasudlznda waz CNSL safifearsznoud
wzaudmiuinduninazdnafiial§aser 1dny
formaldehyde, Fafunlaiudnends uaz CNSL 3901
sausundufalfiserdu formaldehyde amuifunail

a

a | n Y d o Ha
ﬂmm‘u"lﬂ. l'HG].Na“ﬂuuﬁuullu’Jﬂ']']“ﬂﬂuﬂa :

1. Formaldehyde-starch products Sathinaasond
fimilen (resinous products) lAainUfAsurszning
hydroxy groups ¥4 starch uag formaldehyde UGEBIE
ﬂJ'eNwammcn‘uuﬂuann“ﬂmm;]nim wu Tueraniziu

ﬂiﬂ‘l‘namwnnmﬂ""lﬂ water-resistance formaldehyde-

P o v o d
starch compounds Famnzaudmiuiniiuna. Tuane
o 9y a 9 v 9 9y .
iDunsa Tyganglige Inanuduaie ualy alkalitreated

J v
starch a¢lananmilennnnau iudu (Walker 1964).

2. Phenol-formaldehyde products 1iunaasiaat
famumiiennnnh formaldehyde-starch products,
"lﬁ'mmlﬁﬁ?mizm'n hydroxy groups Y84 phenol iz
formaldehyde (Turner 1967). 1uﬁﬂ13“ﬂuﬂiﬂw36ﬂ1a
Wy catalyst, formaldehyde wmvhitu coupling
agent ¥1lvilulanaves phenol efusunauiiu resin
(Gibbons and Wondoloski 1980).

Inprdsasuasmalulad 7]



3. Carbohydrate-phenol resin i soluble liquid
resin 1891n§R301v049 carbohydrate fu phenol Tawil
aldehyde w3ea15Usznaund nitrogen Wy diamine

|y L o Y dg :
ogeu. Diamine vy coupling agent v Tuiana
VY03 carbohydrate @efu phenol (Gibbons and
Wondoloski 1980).

4. CNSL iimsdszneuwan phenol eguinni
Y a 4 a Y 9
300z 90.  IN.IANAaINAMTUNSHYNILA Ay Ty
4 Yo L a o o ° v
paraformaldehyde #4lasunad HASUIHNHNATYENNA
Yo 1 o a o
Torhmanismanosi TS ulyamswaadeluszdugaaiv-
nssu (efyuzunuazaAny 2524). d3u formaldehyde
¥iia 38% solution W58 formalin U n.AlAnAasnaa
I da Y 1 @ v Y a on
Wunstivuaunudeaiu Tasnaaesluszauieadfiang

185umadnely (aadauur uazams 2527).

v o Y a aaa 14
utaiudnlends waz CNSL Samisiiadfasela

.Y
resin Ay,

aszudumswan resin laslgasUszneudinan
carbohydrate, phenol, amine uaz formaldehyde ‘f:
919309033 carbohydrate hydrolysis lagl¥nsaun
Wu H,80, udrialdigasndeluiu phenol Al4.

Ujfsenda q forwifalunszuiumsnda  resin
Tavlymsszneusman carbohydrate, phenol, amine
iag formaldehyde Tuanzuea (Gibbons and

Wondoloski 1980) A :

1. UfA581ves carbohydrate fu diethylene
triamine (DTA) 19 dextrose Wudet19ve1FAsonlas

ifin dehydration neumiujAsendu DTA.

1 O
CFZ
H . ;1\ 9
o ___Ef___* HO-CH., C=H
HORH H/H
H OH
NHZ—(CH2)2-NH-(CH2)2—NH2
OH OH

/
- ~NH- (C -NE- (CH,) _~NH-CH CE_-OH
HO CH24\\\ CH-NH (CH2)2 NE~ (C 2)2 2
o) (@]
iag /Y30
\ CH_) .-NH=CE ! CH_-OH
HO-CH, CH=NH—(CH2)2—NH—(_ o) ,~NH=CE i
@)
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r - 7]

oA N _
-cnz- —CH=N—(CH2)2-NH-(CH2)2—N=CH- Chz- —cnz—
O

: OH
by /X
- -CH=N- (CH2) 2-1\1}1— (CHZ) 2-N=CH— -—CH2-
O O

J aan e .
U 4. UgATewes carbohydrate fiu diethylene triamine  (DTA).

2. Formaldehyde Wy coupling agent.

CH CH

O + CH2O + l O

-+ CH_ - e, CH -CH.-CH

&an
(=l
=

5. Ujnsu1wes formaldehyde fiu phenol.
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CH,C + NH

2 2

Y

-{—CHz-NH- (CHZ) Z-NH— (CH2) Z-NH—CH

- (CH2) 2—NH— (CH2) Z_NH

2

+ CH_O

2 2

-NH- (CH2) 2—NH— (CHZ) 2—NH&—

gﬂﬁ 6. Un3u1ves formaldehyde fiu diethylene triamine.

¥ 4
swautifuaglnamsnansunemndiunan, amaz
= =3 J o o o
waznssuIsmandaimnzaudmivvnsszavaullg
ATHAAAUII. lumsuaamannudaiudilends,
CNSL, formaldehyde iaz DTA 1al¥35n1snaass 3 53
-~
flo
1. twanTagAunanuaniounu.
ad o da 1 ° aaa o o o o
2. IihifhunMynouwingisonsuidaiudnlends
wae DTA.

ada 9

3. EI5UAY S
CNSL uag DTA.

tarch hydrolysis Aeuviml§isnnu

) S
ANUNINLYBITNEN 1% 1HMIINAALY
oNYI
C

D

F
FO.OO

FO.SO, F0'75, F1 .00

[ d
TagilszasnveamiInaaes
A a o ad ‘J
marn¥uazITenssuds, dumay wazan1Ign
mngaulumsndanmadmivvensnulgmswaaduu.

VOUIYAYDINIINANDY
- naaeddfvuazkdaluszdunes§ins e
TagAvuazmnsialswiudszina 200 Afu/
MInAasa.
- Yagiy ulaiudnlznasiiaguang, CNSL,
formaldehyde, DTA uag xylene.
- nAgeUANMWINYsENISYOINARS U,

ANUKRINY

vundenmdauzaefiumug (CNSL)

Diethylene triamine (DTA)

Formalin @i NaOH azaweyasy Jevar 0.25 Tahmin
Formalin 233/# NaOH azmvegaau

Formalin #4ii NaOH azmueyaiuiouar 0.50, 0.75, 1.00

Tasmin muaau

H 6N. H,S0,

P Paraformaldehyde

S udafudnlends

w 1h

X Xylene !

s d g [ o < I ﬂ [
ﬂ’]l’ﬁ‘ll‘ﬂﬂg’c\'l»i‘“‘)'l'llﬂ»li)ﬂuﬂui‘ﬁﬁ wuede YSwautluniu

4 a day va a4 o 4 a 4 da -1
IAT93INNY — HUBOY Nﬂﬂ'ﬁ'ﬂﬂﬁaQ’nuvlﬂllﬂ'ﬁﬂuﬂuluﬂiﬂ'lﬂuﬂaﬂ'li‘nﬂﬁﬂQﬂu"ﬂﬂﬂ'ﬂﬂﬂﬂ'ﬁ'ﬂﬂﬂﬂ\lu
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1.

ninaasdtiacHanisnaaol

a

(Y] d
TagAuuaziaisuai

o 3

uthudends alules le-insa asuedd vesa

o o

g
Hudualylayanadua i, nnu. Tpuauddd

<
MINN 1.

g - J
. ifun/Aenwdauzinafiumugd (CNSL) fildnanes

Tamnnmswdalas . wazlasyiinlnoelng
o o e o/ A
gATIMNIINNAA. UnMaNTAAINIIN 2.
a 3 =l A < 1 a o
2.1 Wanlay . lannmsduasnaauzasriuwmiua
v g a  dyyw &,
aan screw expeller iWwaennlaninnuiyn
aa a o W v <
uenlnsiFuadumeiNia, Any. TaumsaNuaa

1 A v A
AeunziMzilasnalsie.

2.2 Wanlay V¥ Inuelnsgammnssuiia landen

dy v ) o
nlaunnnnisauaansunzmeziaonaioile.

. Formaldehyde solution ¥ia 37-41% (formalin)

[

seaunldlugaamnssundaludszmaldviu - Tas

v
v v

viinauasgaiina Hudiasmie.

. Sodium hydroxide (NaOH) %ia flake seuilelu

= J aQ v oa
Qﬂfﬂ‘ﬂﬂiiuwﬁﬂaluljizmﬁmmﬂf)u Tav USENInoAsu

° w = Yo o 1
N Wugianmine.

. Diethylene triamine (DTA) szﬁnﬁ‘l‘ﬁuqmmnﬁu

nanludsemausesiaud Tao uSsnwaduszmelne

o w o Yo o 1
NN Lﬂummmuw.

o 4 a o
. Xylene szaunlflugaaivassn nnuSinealsiadl

Uszma lneana.

4 QA @ ° o
mned 1. quauiRvewduiudnlznds

AuANTR uthudnlendemsuedd
& v
ANUYU  FPUAL 13.82
Y} 5 o 4 v
utle sy (VOIUIMUNINDDULIN) 86.50
v v . | v
i sovay (VOIUHUNIUBBULNI) 0.17
v S
' lazaelunsa (acid insoluble ash)
k4 H o A 9
jo00y (VOIUVUNINDDULING) 0.02
a y 5 o 4 v
Tdsau sovay (VOIUVUNINDDULING) 0.07
&4 Y o y
169 av.ay. asvviinutl 50 sy AsuaLLYY <0.13
= 1
anudunsa—aa 4.70
a dyv v
Anvazdea ulnauuazunsvua 150 lulasies seuvas 0.29
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4 e % o g a g
MIan 2. quanAveninfun/denmaansiiefiumiug (CNSL)

AUAA wanlae . | wWaalaguTEng
o ol oo
Refractive index N 25 °«. 1.52 1.52
Specific gravity, 25/25 °%¥. 1.01 101
lodine value, n§u lelefiu/100 Ay 1UnTu 280.87 280.39
. .4 . \ ¢
Viscosity 1 25°%., “UWIATUA 71.00 80.50
. d . a
Non-volatile matter 1 205°%., 30 UM 11.62 11.87
Fovazvanimin
. A =
Loss on heating N 205°%., 30 UIN 88.38 88.13
Sovazvpivin

A &
1n39330
1. ¥20uR7 3 AB AUNAY § 500 AL.BU. YLIAAD
29/32.
4 | v% d
2. IAFOINILLUUGA 30 BU. YUIAAD 29/32 13T
a 9y
gunginevnas.
3. moslufiines dmiuiaguugll 50-200°.
4 s o o o
4. wsoanmuulduewmesves UsHnmsaneduiiia

Usznawosuil lamaalwih 25 Sad, Tan1usa

1 = o o ¥ v £ 1
450 souARMIR, luarhdioudavinadus
AuUEnaN 2.5 .

& o 9y a a o
5. 1nseamanuieuldihafianquueuiym

myaneauina Usemaeosuil lamaeIni

v o
300 A8,

IEMINATHANINAABY

W

AMUTUNINAADINAANI 3 T Al ¢
ad 'Y a & EY @
1. kA ingAunanuanIeniy

L1 MIAIEUNN

o 1 = o
ApEIMsIIEuMITHE  C, 08, .F 45%g)
Y d a 3 o [ 1Y 4 A ) o o a
1‘5 CNSL TINaﬂTﬂU IN.AUIU 100 NTY ﬂ’J‘Nﬂ‘ULlﬁQ 15 AU EIJYI 7. IATIDUDMIHIUNAADNINAANTD.
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T fualvile, audn formalin 45 3N #9il NaOH
Yy g 5w
armwegaiviovas 0.25 lavimin. lddiumauasly
y ¥ 4 y a ¥ 4
yraudnunan  19lwAIeImANNIeN, ANAUATON
' a ¢ 4 v ¥ Yy
ALY, a3 ullines AzIA3eINIU THATNIBUNTONAY
ad id
nu. seoznauazgunginuaouas uaaslilumsa
dl & ° aaa a 2 a
7 5. wemidgnsen luszua 60 un Judn xylene
o A & 4 o q ¥ a 4 9
60 N5V INDAARNUNLATIITM MUK lanaudn oY,
@ 9 14 ] I A 2 Y
dananunazlvanuieuds liunm eo Wil Jamyaly
Y | a dl 2 o
anudou. niuae laugunglianasni go°w. u
a o ¢ a o gdyya A4S Y (a
nanduaieon. naasmainlane nMa Hmhmalvg Ysinw
220 nu.
A v < o 1 4 A
1.2 MInaasaemdIupandamlnlanian

I
HYUI

W3unIMuYe 1.1 l9sdama q fu. mw
mssuhideliiie 0.075% Co, 0.200% Mn uas
0.750% Pb, #1913 16 ¥x. Savnnmemaundaus wes
JOUABYDINIANY WON.360-2523 Taunmldusenuiu
udaiial ¢ fu dounacoeu. Yiunaweuuiudiznda,
formalin, NaOH, DTA wag xylene Jnanon1uud ausa
Y93308ABUDINI FINANIINARBIIUMITA 3. A
a3 eIs0uAevEINIIVIIN 28.1 kgicm? woasHa
Cy00815fs%sg anumngaudmsumsanivauly
Fude'll loanndanudausann uazAUNUVeIIAgAY
Tige. wennmiuduiaidaede whialu s wi

9 [~
wazuvianvaly 5 .

A J a o o o " AJ
M1319N 3. uammanaﬂumlaaﬂimmwmuﬂmumﬂxwm, formalin, NaOH, DTA uag xylene filwa

ADANUTULT IUBITOIABYDINT?

MINARDId sHd ANUTAITIVDITOIABVDIND
kg/cm2
miuJéUuuﬂaqﬂ?mmuﬂaﬁuﬁwﬂzmﬁ"a
1 C100510F 45%60 il
Z C100915" 45%60 2841
S C 100520 45%60 21.9
% C100525F 45%60 A28
g C100530" 45560 218
nsulasuuas3ue formalin
B C100515" 25%60 24.7
7 C100815F 35%60 203
8 C100515F 45%60 28.1
b C100815F 55%60 214
10 Cy00915F 65%50 18.8
mswasuulan/iina NaOH
11 C1OOS15F3‘§OXGO 27.7
12 C1oos15F%§5Xeo 28.1
13 G, 0B aF 4 Xes 25.7
14 (3100815FO4'25X60 21.9
15 C1OOS1SF14gOX60 15.7
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el v
MINN 8. (M)

d ”
N15NAADIN s AMVUTUITIVOITOUABYDINTD
kg/cm2
4 "

msasundawlSua DTA
16 Ci00915F 45P0.0%e0 28.1
17 Ci00915F 45P0.5%50 26.0
18 Cy00515F 45D 0Xs0 27.4
19 C1ooSJ5F4sD1.5xso 2.8

msuasundasdIum xylene
20 C100315F 45><20 24.7
21 C100515F 45%40 27.7
22 C100515F 25%60 28.1
23 Cy00515F 45%g0 19.5

A aon, 4‘
1.3 MInpasuiemIzazaveljiiedia
. d
minlananudanss
wisunmmute 1.1 l9sva S..F
. Cy00915F 45%60

A L. =
TaofiszuznanuanmafunRmz¥19nouAY

WUNILOLIA 60 WITINBUIAY xylene LAZNAINNIAY

Y o ! o ) 9y da
xylene ualgananiuneluon o win wwlananianu

xylene

o a 4
HAazMaINNIAY xylene, Nﬂﬂ]ﬂ’lﬂﬁﬂ\!uﬂﬂﬂuﬂ'ﬁﬂﬂ 4.

U VIR ADVDINIAUTUN SITUIRIIN LT

:W’v '. A A ! aaa 4‘ ‘l A o 2 " ¥
MINN 4. msiasunasse ?:l'lﬁ’l“lﬂ‘njﬂﬂ7U'lllNﬂﬂﬂﬂTﬂJlﬁNlﬁﬂ‘Uﬂ‘liﬂUWﬂ‘Uﬂan'J

EH At L G

i . 4
M3 JLUZIIMINBIAN xylene ANUUTAUITIVO FTUZIIAUNDUN
o | Y da ¥y
NAR0Y () JOUABVDINT? UWHINAD | udauda
A - o ) ﬂll
# fAoUIAY nudy (kglcm®) ) | Falw)
1 30 30 21.1 - -
2 60 60 28.1 5 5
3 90 90 22.6 — -

nnmMImanedi 2 lauaasszsznmuazqungiiinasuasuz

78 Mmumrsasuazina lulad

T
a4

o 2 w 4 '
UYNLIY 28.1 kg/cm® AINITNAABIN 2. MTHIAIANU

1.2.

a1 lumaai 5 uazplin 7.



100 . -
Ww-ﬂ\h
i ! !
i
i
P30l .
|
20t .
L
F .
- nr T T T T T T r T T L T T ~ > 1781
o 10 20 30 40 50 60 70 80 90 100 110 120 ‘130 140 (i)
ad d e e .
51U 8. nansszeznauazguvgiin/asunaswuzifalisnvesmisvd C, S, F 45X
9P .
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a

d . A 4 a aaa o
M 5. szeznauazgunglinuasunlasvazinal jisoivesmasia C oS, F 4sXe0

na(ui) guUn(°w.) na (i) gUNN(°w.)

0 34.5 AN xylene

5 46.0 65 86.5
10 57.0 70 92.0
15 67.0 75 93.0
20 74.0 80 93.0
25 83.0 85 93.0
30 90.5 90 92.8
35 93.5 95 92.8
40 94.0 100 92.0
45 94.5 105 92.0
50 94.8 110 91.5
55 94.5 115 91.0
60 94.0 120 91.0

ad o g ia ] ° aan [ v o v
2. Imitlunstisnewnmlgniendumlaiuanlzvas
waz DTA
-
2.1 MIATBNMI
] I={ 1 - ] ] a
wuamsneaeatu 2 ¥ Ao FruASEUNTIY
HazyavdInInAvuadeadIod 1N ITaTounIIsHa
(C100F 12.5910F 12.5D1%50.
| . d v d a & @
noumusHameluluay, 19 CNSL findalasysyneg

- v b= ga
LTUAIUNITIATYNIIIUY

1
IUIU 100 NN WaNAY formalin 12.5 N3y B9l NaOH
1Yy Y |
avmwegalsIovar 0.25 lanhmin, ldduwauadluvia
4, a T4
utfunay Nelunseninanuden. Aadunsesniuuiy,

a ¢ 4 v y Y o
ma'ﬁnmﬂaiuazmimmu. rl‘t’if“l’)"l115’i)‘»«l‘l/ﬁﬂl]ﬂ“l_}ﬂ'J"l«l

& o a aa 9
uJun’m 30 UM Tﬂﬂu’quﬂminﬂu 33—-35°%, QY

a ) ) é",&' o dq v
QUNPUTAMY 91-97°%, ﬂiuﬂluﬂUdQNWﬂNﬂ1%. FHAiH

(3 1
a a S

J . N
naguvgliivIuNnguMglisuAuIutsgunyligae
4 o Yo 4 o v 1
Uszana 30 Wi, vaminiudamseainanuden nuae
a o3 a @ a
wgamglianautlu 70°%. JaGuawamasnn@Euul.
@wuutle 10 n¥w, formalin 12.5 n¥N, DTA 1 N3y uaz

v a & o
xylene 20 n¥u. Wawseanmanuieuniunasaiardn

80 nuddaTuazinaulad

= Y v 14 1 a
30 W1 uamgalranuien. naudellauguygiionas
A ° a (J a o :'
i so°w. Inhwdaduaiosn. waaduainldnenin I
% 9y a v
mhmalml YSna 150 ndw.

A a v 1Y g
2.2 Minaasuwermlsunamissusia (drier)

A Emanud s

mInaaesi l4masva CiooF125S10F 125
D, X0 1838NMY Jo 2.1 hnudvmsis e lulSina
wanaefu 190 16 ¥, wdanndusainmmany
WIS IVBITOUADYEINIT PN BN.360-2523 Ty
mlBszauiuudangl’ 15 Sunounaaey. Usingi
nmaNdnvazutanasdnnuudws wanmetumuuin
mssaidudaans 3 lumsed . sidaian
l4fiedsazaiy 10% cobalt naphthenate, @13azany
10% manganese naphthenate tazasazares 32%
lead naphthenate. wuhmaudaussiigaileldamsisats
Mumanaaesd 1 39S avesmsturl dmdy
minaassdell Wule 0.075% Co, 0.200% Mn wag

0.750% Pb.



4 i, 4
MINeN 6. WANITNARBIMIATSIS SIF IR lan I Aud s

A1INAADY AN515UMe (drier) ANVLTIVDITOUADUDINIY
il Co(%) | Mn (%) | Pb (%) kglom?
1 0.075 0.200 0.750 38.19
2 0.075 0.300 0.800 19.11
3 0.080 0.500 1.500 17.66
4 0.080 0.500 1.600 25.64

A
2.3 NMIINAABINDMITIHNANUATIZHZIIAIVDS
ana q o A
Ufndengamnlnlamnudass
Y @
WIENNIMNYe 2.1 l¥sWaazyianmves
aaa o/ = ‘J
UjATomnmatu.  @umsisadamunimaaesi 1
Py o o
99 2.2 7917 16 ¥u. JNNVIMAANVUVALTIVDITOUAD
v o Y A
YoIN1IMN WBN.360-2523 Iaen lulszaunu walna
MRunawnmadunewiunagey.  WuIINITHA
4
(Cy00F 159910F 15D1X50  Tumsnaaeah 1 waz 2 o3
o a1 o ) & gy @
MM 7 UMANUNTAIT vdanniald 7 Yu 405
2 |<\ o 9 = o | o
kg/cm?, uaiahaliuuis 40 Tu MANULIWS A anad

9
i 21.21 kgiem? wazmatianwasualig.

A <t - o
2.4 MInaasanaIsuMeuANUNTIIVI
A =Y U
manly CNSL nunaananuanmany
9 o
wIsun1Imude 2.1 W (C, o F 58,0
F15D1%50
o d a Y 1 o |
UININHAATA LI A A TUITAULTIVDITDUADYDINTD
o o dq v | a
MusuReIFUAUTe 2.3 WuIIMINlF CNSL Nwanlay
A ) o 2 Yy 9 A
M. TMANUUTAISI 21.86 kg/cm? wazuHIRININ, D
a [ AJ £ A a a o
Wun 7w, daunanly CNSL AndalaguSumna
o 4 =1 @
fAnnundasei 40.51 kgiem? uanualiii ninde

Fadsznm 7 Su.

y 4 - - 4 o
X 1% CNSL nwaalasusyng uaznwaalay .

3. 3W3uAIe starch hydrolysis newninlgisen
iy CNSL waz DTA

3.1 MIAIENNI
1 [~ 1 - 1
wuensnaasudu 2 ¥29 Ao ¥4 starch
hydrolysis 1az49MaNAY CNSL Aafa8619msias ey
@ nl 9 o
Ml Ivd (SsoW80H15)C1ooP20D2,5X1o- LSUAIYANIIN
3 @ o o
starch hydrolysis neumusvanmeluirady. Teutdaiu
Fdendaniuan 80 nsu nIuAUY 80 NS WA,
a @ y 9
A 6N. H,80, 15 n¥u lddunauasluviaudidunaw
é o 9y a ¥ A ] a <
Malunseamanuieu. AnnanseanIuiy, mes luliwes
4 v v v @ d -
HaziA3aN U IManussundauduniudunar so wn
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GENERAL SERVICE & APPARATUS

GENSA

“GENSA” Fume Hood “ADD-AIRTYPE”

“GENSA” Virlical Laminar
Flow “Standing Type”
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Chloroform AR grade 1nuS¥wn J.T.
Baker Chemical
Diethyl ether reagent grade 31AUTEN May
and Baker
Benzene AR grade 91nU3Y%M Mallinckrodt
Hexane reagent grade 910US¥YN May and
Baker
Pet. ether reagent grade 1AU3EN May
and Baker
95% ethanol 91N8IANTYI1 NIUATIWATA
MeOH

o)
- My

commercial grade

— Potassium hydroxide reagent grade

— Glacial acetic acid 1ab-grade 91138 BDH
Silica gel Art. 7729 w83 E. Merck AG.
Darmstadt
Silica gel 60 GF25 4 Art.7730 w83 E. Merck
AG. Darmstadt
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Spectrophotometer U.V. light 200-340 nm.
483 Beckman Model DBG

Mass spectrometer HP 5985B GC/MS System
Y99USEN Hewlett-Packard, U.S.A.
Pf-NMR 80 MHz Fourier Transform NMR,
Varian FT-80 A Spectrometer Y9413 Varian
U.S.A.

94 stainless steel YM1AVITY 50 A.
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MN1SNARDIENEAA oryzanol NAURTUTIAY

- A o -
Tav3TNAnudasnnitues Azagami (1968).

o a [ 4 [
. MMIATIANTIEHYTINN oryzanol Mnavana

9y a
M1 A2035vee Tanaka (1971) wuh'la
ot

oryzanol ANUUIINT 85%.

MMsUEN oryzanol MnaIuafaneIuAI835

column chromatography Tagly silica gel

9y

Hu adsorbent, waz'lanie 30% petroleum
1 Y o ° Y a &

ether 11 hexane ApviniuhwhluSqns

.. v 4
Tao recrystallization A28 MeOH 'n'q'u wle
oryzanol 1AMULANT 100% dhumziTung
.

9 a R
Anngasiassairaazeiin isomer ¥o3 oryzanol
A a < AJ a 9y 9
"ANNUIgNT 100% Nndala Tasdoyama
mass spectrometry Lag H-NMR wuiuilu

oryzanol ¥l y-oryzanol.
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Tavlovniusiau 10 nn. afaale 95% EtOH
Vv Vv
aseay 20 a. 2 A5 Tavldluaniulvensazany
1
§Asoriusdeaiuaue Jum 30 wii.
| q ¥ Y Y o ¥ a 9
Yaeelduondu  udnhvuaraduals  aq.
MeOH 1u KOH (60 a., 160 f.) LazAuA2Y
@ Y Y o o ° 3
luialddndudunm 30 wif. Mlndunans
v ) .. 4
Ay glacial acetic acid wlanznou. wensewas
mivutalasssuuayanma az'la 1
<Uuqay ¢ oryzano

Wumaduia 47.4 n. (vield = 0.47%) Aam19
An'lil.
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l Fruuu Fuda
95% EtOH ext. Marc
1) Aq. MeOH/KOH
2) Ag. MeOH
l FUa Fuuu
MeOH/KOH Sol.
Marc
- neutralized @ HOAc
- precipitate
- filtered
supernatant oryzanol
(47.45 1.)
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1. MIAIIIANVASIN oryzanol Ty
WU 1.13%.

2. AfiA oryzanol AMNUTANT 85% 14 0.45% -

3. ﬁﬂﬁ’ﬁqw%‘ﬁhﬁﬁ column chromatography

Taely silica gel (Ju adsorbent 1@y 30% — -§
TR

petroleum ether 11 hexane Hus'1a18 oryzanol
ATS NS 1009 1dnandn 0.3% -

4. Oryzanol fiafa’lall wleladnugasTasadh %
Taomnaiinnia spectroscopy (MS.,H-NMR)

:‘ L) a 1
(U7 1, 2) UAZATINAOUAVANUANIAUANNYN
-d- g dld 1
Hu v -oryzanol Faudu isomer N51897UN
wa a <] a
fanauianedine  Wumsisannuaiy
T — a 4 o
wula, ﬂ1n1501ﬁuq¢lﬂ’mﬂiﬁmﬂiENEHE]L% \
§ gAAIMNsIuoIMIHasNauaulian.
y Y o v
5. M3ANA oryzanol YUAIITINUAULYY ANY

s
\‘x UIYNT 83-85% 18 0.47% (% recovery = ﬂ

41.6).
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Azagami, S. 1968. Japan Kokai. 68, 24, 043, (CI 30A31).
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