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MANUIN N

ada d d = A Q'J =
I InTzHesnlszneumanitazantANeMeveIn 3Te

d 4 a
1. mydnnzridSinannutulaeds Oven drying

seaflonazelnsaimdinssy

1) m’%mmﬁaadn (sample mill; Cemotec Foss Tecator,Germany)

2) Lﬂ%@ﬂ‘gjﬂﬂﬁﬁﬂm 4 UMY (AB204-S; Mettler-Toledo (Thailand) Ltd., Thailand)
3) nyzilosezgiitiionnioush (can aluminium)

4) é} puauTou (hot air oven; UM500 Memmert, Germany)

5) Ta@ﬂmméﬁu (desiccator)

Y
c%

a ¢ &
VUADUNITIAATIEHUT AN T

2 A 9 A
1) UaaafUVYINWIATOIUA

a

2) hinszilevezgiimionnazsh loulugovauieu (hot air oven ) Ngangl 130
a o
PIAITATET U 2 H2 T
< Y dal 4 o 4 3 @ a1 1
3) maldiguluTagannudu (desiccator) M llguihminaudiauniven
v o ' v A A = [ L= g LY IS Y o A~
4) FIedNnMeINUaazBen 5 n3u uiminnmin Yarhouudnhlleun
a = Y Y Yy . <
guugil 130 esrusaod wienrhlugouauieu (hotairoven) Wi 2 $2104
A A o Y o 2 [E] X . 4 ¥ o
5) wensunammvuauaniwnnlnaululogannuiu (desiccator) F91i 1N
+ Aa A 9y
nsziled exgiiilounsoush

Y
MUHIFINAIANNFUNGAS

2o (B—C)X100
ANUFU (%) =————
(B-A)
A %} @ + a A 9
$V13) A = NUUNNTY ﬂﬂﬂgﬂluﬂuWi@NN’l
3 o + A A 9 v '
= UM ﬂﬂizﬂmagmuﬂnwmum LAagDuveINDUDU
3 o + A A 9 v %
C =Um ﬂﬂizﬂmagmuﬂnwmmh LAgDUVIINIaNo U
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d
2. M5unzrivSanalydsau (Crude Protein)
3 A A 2 1 o A 3
waaiynytazlomnsazanlugluuuaie 4 tu omsiinuazan 3 luwanse
o Y a a @ 9 1 a ~
gminnldluszezusnvesnsnsgay latasWannvesdueou siauazlsuavesolnisn
< < 1 o a A v J ' 3 = I
mudzaylumanazuanatanu ldawstiavesily Wug tazorgmsgnunvewan Tdsawilu
@ a : { <} I ' 4 .
p1msnansianianwaanmnuazan 1y senuluaiuvesTUsAuued (protein body) 11 3A1
A g 3 A 1 I a Y
mnuazanluwaansuteoniu 4 wiia laun
[l Y
(1) albumins Fallgmuauialumsazareiazamnsorilidanaznoulddae
ANUTOU 13U leucosin, legumelin LA ricin
. = L2 =) ]
(2) globulins Tnaiautialumsazats’ldluaisazarenas ludwisnazale
YT ' v v ! . .. C . ;
1@ lusiway lignsaanazneuaisanudou wu legumelin, glycinin, vicinin Ll8¢ arachin
(3) glutelins  Hamanvalunisazareldluaisazaronsaduiunio
A 1 [] g A A a 4 ]
d15azateviod1sazaleay lazateluil a1sazaionae niseninueansod (¥
glutenin L8 oryzenin
. = A Y a 4 1
(4) prolamins NamauLAlumMIazate 1@ luendaueanaod 70-90% 15U
gliadinc L1Q¥ zein

3 A o

a o = a 4 gl.; <
mMsnaszd llsaulumaaiy asolagnsiasizy lulasmunavualuwaa

Y 1 =

[ o 1 A a 1 H <3 <
neutdnihmn ldnnmsianeiaudeaumames anlasudlulsinallsaulumaais

U

iseaionazelnssimadingizd

1) 1A309HIazBon neiion 4 M

2) ﬂg@!ﬂ%@ﬂ&l‘@ﬂ (Gerhardt Kjeldatherm Digestion Unit; KB)
3) Gljmﬂéﬂﬂﬂﬁbu (Gerhardt Vapodest ; VAP 30)

4) é’@@"lamimﬁ (Laboratory_ Fume_Cupboard)

M3ndl

1) nsaFaysnudu (Conc. sulfuric: H2S04)

2) MsazaenIAFaysn 0.1 N

4 %l Y 1
3) asazae @ laasen lsannuudu 32% Tasihminaolsuas
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S 1
4) arsazaelmaenlaason laaanududy 15% lagiiinaedSinas
a Y 9 4 @
5) @15a2219NTAVDINANNVINIY 4% Tasiviinaelsuiag
6) @15139UYN3e1 (Catalyst; CuSO,:K,SO, 1:10)
7) 215922100 UANAIUDINLOTA (Indicating boric acid)

MIATHUEITALAOUANNILDI NUDTA

1) %3 Methyl red 200 mg. aza1a1u 95% tphaeansasd 100 mi.
2) %9 Methylene blue 100 mg. azanelu 95% tefiaueanssed 50 ml.
¥ Y Y o o a da a s YA y ¥ Y
3) WANEITALAIIYNTDUVINWNY UIUNFDUALALGDT 10 mLLAIIDINAIWUINAY
IUATY 1,000 ml.

9
%

TunpumMitniziysun lusau

I o . s ¥ Y < @ '
) UAAANNIEIRBATEILA HAIFIIMINDUNTEATBFIET 1.5000 nFuTd Ty
Kjeldahl tube
2) @nasslnsen 10 g uaznsadays maudu 20 mi.

3) 1 ldesd0n3 04 Kjeldahltherm Fal¥gangiilunsdes 400°C sudedruiing

L qu_ . <
4) 191% Kjeldahl tube 1&g
1 . Y @ d‘ & a g < Aa Aaa d' d'
5) @0 Kjeldahl tube 1N UATBINAY NN UAs 1 40 Hadans tWeazaeaznouh
Y
a a = 4 Aa aa
navy wuasazans Isasylaason lyannuEuduissas 32 aelil 50 adans
A o 1 I A o
nIvIUMBIINAB UM
o A 4w A Aa Yy 9 9 a
6)  035UMINAAUAIIAITALAUNTAVDINNTANUTUTUT08a 4 1UFU10T 40
Aa Aaa Aa A 4 ~ 9 A 1
128803 oAdUAIANDS 2-3 Hea a1Tazale Iaazl a9
a'a 9 1] S A q'.l
7) nauaIegelsznm 4 nivieau leves NH, gnnausunung
< g‘; o [ d' d' a1 v 3 ==
8) nganau MnuuIhasazateluvlasessunlasunnduesunaeiudiien
' Y o y 9 A a
gou W lamsndreasazaensasayinanududu 0.1 N suasazatonlasud
a A 1 I s 1
N0l uTU1 DU

9) muamdsunaluTasmunazalSuaTlsau
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s luTasau

Bwasnsadayfiniildlamsn (va.) Xanududuvesnsadaifin X 1.4

N(%) = 2 o o v
HINUNAIDY LN
PSnaTdsauluwaans

Protein (%) = SIEETRLT! N (%) x 6.25

6.25 oA Factor NlFlumsieuisunaTldsduanlulasaunld

d %
3. msamszridSunedlviiv (Total Lipid Analysis)
v A g 3 A ' ~ s X . = g s
lusiuninuazauluwaaivoglugdveslasndivelsa (Triglycerides) Fuiluomnos
' Y
(ester) YDINAFDIOA (glycerol) ttaznsa lusiy (fatty acid) luTuNWURNG fat 1o oil AUANLA
v A Y z v .
vo4'lviuae aw1snaza1elaly organic solvent 14U diethyl ether, petroleum ether,
dichloromethane 138 hexane

A A t4 a 7
Lﬂi@\?ll@l,l,ﬁgQﬂﬂimﬂ1‘iﬂlﬂi1$°ﬁ

1) qumﬂﬁ'mmum@maﬂ (Soxtec System HT) 1/52N0UAY 1AT09 servive unit LAY
cooling unit
2) AsEAENIe vy
3) Nusda (thimble)
2
4) Taganu%U(desiccator)

5) IATOITANATION 4 AN (AB204-S; Mettler-Toledo (Thailand) Ltd., Thailand)
6) foUAIUANGMINI (hot air oven)
REIGREY

a131dnL¥Y (n-hexane)

Y
&/

a 4 o
ﬁuumumsamiwwﬂ?mm%uu

v
a o

J " Ay a Jd o A
1) UANIBYINNADINITAUATITH uWthfJTJ‘VIQﬂ!WﬂlI 80 °C 48 GIf'JIiN

U

2) 11 eatraction cup Mleufigangll 80 °C w1 90 W (W)

J Y Y [ Y
3) ¥aimiindIeg199nde 1 vlszuna 3 as (W,) Tuiinwa
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4) viendenszAENTod 1adlalu thimble
5) 11 thimble AT adapter MoU3ZNOUNY Soxtec system HT
] %‘ ] . =3 g}J a \ d' 9
6) FIUIHUN extraction cup UHNNIHA IINUUAN hexane a9lu extraction cup (‘V]Ulﬂ
V0 2)
7) 11 extraction cup 1352nPUNY Soxtec system HT wionsnAulen
a a J A . .
8) WaaInT 1309 cooling unit
a) a o d‘ . .
9) 1WAaINF 1ATO9 service unit
10) @euAuTon lUNA11e boiling WU 2 ¥ Tu4
11) aouauTon lAdumie rinsing 11 1 $21u9
4 o 3 < 1
12) dounulontiuauga WiouNy Hexane 131900

a

13) 11 eatraction cup loufiguund 80°C wIU 90 U

u

R EA TGN

=)
=De

4
T0gAAUFY (desiccator)

' Y
14) 91 m1in eatraction cup UNNHA (W)

auaridsualvaiunldan

W3-W2 x 100
w1

% luiiy =

a 4 4
4. M3l (Crude Fiber)

A oA o a 7
LﬂﬁﬂﬂﬂJﬂlLagf}ﬂﬂﬁﬂlﬂ"Ii?mﬁTg‘Vi

1) AgFia (Crucible)

2) qevaniou

3) AN

4) Lﬂ%@ﬂﬂ?ﬂ‘ﬂﬁﬁﬂu 4 AU (AB204-S; Mettler-Toledo (Thailand) Ltd., Thailand)

2
5) Tagannuau
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a15.n)
1) esazaensadayin (AR. grade) ANMITUTY 1.25% (viv)
= -4 Y 9
2) asazaelydey lansen lud (AR. erade) ANNANTY 1.25 % (w/v)
3) 1PNaLoanvand 95%

3/ a J A
TuppUMIAAT IS e

o w ] {0 [ @ g}/ 1 4 Aa Aaa
1) hdedrnrmumsana lviundmanualalulinmeivuia 600 Yadans
a o = Yy 9 A aa =
2) duesazatensagasa ANuANIY 1.25% 15193 200 Taaaes asluin
J 9 A = [ 19 Y A [
1093 audeauIu 30 W duna luldSuiasvesaisazarganasinanasilsy
Y
151103 Tae 1411 dou
3) N509A29819NYNEPEAIY Buchner funnel NT9IAIONTZATNNTOI Whatman No. 1
9 @ a aa 9 9 % 9 a(
TaglsanuaugyaIme 25 Jaaanilson aNINABINTOUIURNAGNTNIA
o ' 4 = J Yy 9 =
4) ihmamgesasaleasazats lyasylaason loa anuwaudy 1.25% USuas
a Aaa Y A = I 1 = (%
200 Wadans aumeauIY 30 1N TasniuguilsuiasvesmsazareyuAeIny
10 2
5) N39IA9E19NYNEDIAIY Bucher funnel N309828NTZAIWNTOI Whatman No. 1
D) o A a v v Yy £
Taglsanuaugaaime 25 daawasdion 419NMNAIINTOUIURLAGNTAI
1 1 Bol Y] [
6) NTOINIUNTLTATNNTDI Whatman No.42 ANF1IHUNLUUOU
Y A Yy a 4 Aa Aaa g‘.:
7y dumnnlddreenaneanages 95% Usuias 25 Naaans 2 A9

]
=

° 9 = A = < o A
8) nnii I8 lleungavigh 100-105  esruwadoa Hunar 2 ¥2lue W0

H
Y]

3 a
HINUNANN

v o v

2 PR dy 4 3 Y v ¥ '
9) mﬁlmﬂuﬁluiﬂﬂﬂmm%u %Qumuﬂiwvlﬂumuﬂmamaﬂau!,m

S 1

(] 1 Aa A { 50’ @ { 1
10) 1hareg 1 ldluazFianmumsrIas NIIUIKEN UL U U
11) 1A29819DU hot plate IUHNAATH NOU T UAUMIN 550 DIRITALTI U
I
1ahugrdvn
L yyq v A & 4 ¥ o v 3 o
12) naRBaululogaanudwiumar 1 Felue vazguimin azldimin

Mvdaraarn andunanysnandule
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[ shnnindredheneusn(niu) —hmindredmdum (nfu) ] X 100

Psunandulovery (%) = S E —
imindedauienlFlumsnluiu (nSu)

5. M5INIZIN (Ash)
Y I 1 A A A A 1 [ A a A o
101 (Ash) Lﬂuﬁ')utljﬁgﬂfJUsll6\1ﬂuUV]ﬁﬂﬂlﬁa@@gﬁa3ﬂ1ﬂﬂllﬂﬂlﬂ']ﬁTﬁﬂiZﬂ@‘UfJum38
Y Y a Y =2 J 1 Y I - Y a d 1
@ﬂﬂhlﬂvfll@l!a:] U'Nﬂi\ill]lﬂwu']ﬂﬂq/ﬁ:]umﬂ\uﬁﬁ']ﬂ ﬂ'Hfl_lu’(3”59’]Q@uiu’f]'ﬁ:]!ﬂﬁ’lgwui‘ﬁ']ﬁ]
' ' v & < A Y & A ' o ' Y Aa
lﬂW’lgﬂfJ']\jﬂ@"lﬂ ﬂ\iui‘liﬂﬂﬂ?uhjﬂgf]@'J']Lﬂ']!,ﬂuﬂﬁqulli‘ﬁ']iﬂﬁ’llltluﬁjﬂﬂ']ﬂ DINUNIY

an e 19 v A ]
(sand) tazm3lsznouTanDY (silicon) ﬂizﬂauagmﬁqﬁﬂmaumfﬂzlluazmasluﬂm

wseaflonazeunigimsdingey

1) ®1UWN1 (Muffle furnace)

2) AgFIa (Crucible)

3) Hot plate Stirrer (Hot plate Stirrer, LMS)

4) u,ﬂ%q%’qmﬁﬁan 4 @KUY (AB204-S; Mettler-Toledo (Thailand) Ltd., Thailand)
5) Ta@ﬂmm%‘u

Y
%

a J Y
Gllu@EJUﬂTn!,ﬂ‘ﬂwiﬂa‘immLm

1 Y
= o

Y [l { H 9 1 o [ A a v A
1) Wdregennuiminudueu 3-5 a5y laluagdmdanwuazniuinminh
1 v
HUUDULAD
o w ] 9 Y @ J o ' o
2) 1heee linTagld Hot plate Tudaaniu aunszninlodsnuaniu

a

3) haregeliimnae lwaum Ngumngil 550 esrusaFea wnszna lddan

9 9 ]
4) I3 ¥EuIuTagaanuduilunar 1 $lua

4 ¥ v Y Ay v ° 2 Y
5) mumuﬂmm”lmmxﬂmammﬂsmmm

H 1 @ %
imindedewaam (nu)x100

Vi (%)= ———————
mindeduds (nfu)
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d
6. M3NI12% NFE (Nitrogen Free Extract)
g =) I J I ~
Nitrogen Free Extract (NFE) 199 Non Structural carbohydrate dumsTulamsaaiun
v J a ] ] o o ’.f 1 1
dainnwiiagosladie nazii l1dlse Tenild Uszneudlonil naziaia uaeralidiuves
a a a ) 1 dy M 9 o a E4 1 9 o ]
wiag Tacuazaniulueging milluldiimsTinazd Tasase ua ldvinmsmuam Taeih

1 I 4 zil = ) A 9 ~ 9 a 4 o Y o
AU IFUANINTU T‘ﬂi@lu l’Iy"’lliflle LEJ@IfJT‘ifJTU Haginn ‘Vlllﬂfﬂ'lﬂﬂ'ﬁjlﬂﬁ']gﬁijllﬂu 1alvin

290910 100 92 1dA1UD NFE mM3fuial
9
Puaums Tulemsa (%db) = 100 - % @y + Tsau + 181 + dule + Tuidu)

a d d < d
7. maangvidesiFuneslulaa (apparent amylose content)

A A o a L4
Lﬂﬁﬂﬂﬂﬂllﬁgf}ﬂﬂﬁﬂlﬂTTJLf’IﬁTgﬁ

1) anlnTas T Talwod (spectrophotometer)

2) Lﬂ%@ﬁﬁﬁbﬁ HR Analytical Balance (HR-200) AUAZIDEA 0.0001
3) u,ﬂ%qmuizuumjmﬁﬂ (magnetic stirrer)

4) Lﬂ%@ﬁﬂﬂﬁ?@ﬁN (sample mill; Cemotec Foss Tecator,Germany)
5) WIS IAT (volumetric flask) YUIAAILY 100 Haaans
6) Yoy volumetric pipette YUIAANNY 1,2, 3, 4 hag 5 Naaans
7) Yule 4DV measuring pipette YUIAANLY 1-10 HAAANT

8) AZUNIITOUVUIA 100 11U (mash)

M3nil

1) ofaueansgoad (ethyl alcohol: C,H,OH) 95%

2) Tdeulansenlsd (sodium hydroxide: NaOH) 2 Hasiia

3) nIANAIBEAEzIAN (glacial acetic: CH,COOH) 1 uosiia

4) Tiha ooz luTaw (potato amylose)

5) ToToAu (iodine : 1)

6) Tunmdenlelelad (potassium iodide : KI)
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9
%

a J zil
VUADUNITAATIEHUTIIUANUTY

'
1% o A a

o = d o A A Aa a o v 9 o
UIDUVYINUTBIUIN T2 1/1muﬂaumma’mqmﬂsm‘wﬁmw“lumsmfmmqm

v a v J

= A P A A A Aa A [ [

WEIMANYTUNGTA A DUVIINAIUAAUAITNNING 27.12 MHz N3ZAUNANIU 640 IAA
a = v A (A = o =) A

13017 220 IUIMN NTﬁﬁﬁ%ﬁﬂUﬂmﬂ’lWﬂl@ﬂﬂjﬁlEJ’J‘VILﬂﬁﬂullﬂL‘LﬁEJ“]JW]EJ“]Jﬂ']Jﬂmﬂ"IWGUQQﬂ']L"UEJ']T]

li'ldsuaauanuding lasdluismsAnuimalasunlassiaeslulaa Aaulasms

'
[

° a o o Ay B a o Y & A Ay a 7
UIDUVYINUTBIUTN 72 Wﬁﬂﬂﬂ?ﬁﬂﬂﬁ@UNWUﬂﬁlﬁaglﬂﬂﬂ u’]LHJ\‘]ﬂ'JLGUfJ'JVIllﬂiﬂ'JLﬂ'51$1’i

q

Y

v ' o A a 9 1
TIWQLﬂfI I@ﬂﬂ?iﬂﬂﬂ1ﬂ15@ﬂﬂauuﬁ\1i]1ﬂﬁ15a3a1ﬂ§uu\1uﬂ]®ﬁﬁ1§ﬂi$ﬂ’ﬂ‘]J!,G]NG]fE]‘Lligﬁ'JN

[
= (%

oz luTae uaz'loledu ¥9135M5A4

Zhe

o & A v o ] a Y A o ' X °
1) HIDWUVYINUTFIUIN T2 3JT]J@GI,1/TE13LE]ﬂﬂﬂ?ﬂlﬂiﬁ]\iﬂﬂ@]ﬂﬁ]ﬂ%ﬁ (Sample mill) U1

% 1 d' FA 1

memw"lmeumumuﬂiwmﬂ 100 ey

Y A U @ ' Y 2
2) ¥4 L“le?‘I/]W'I‘Llﬂﬁi’E]uiﬂ 0.1000 NIy Gl,ﬁclusumumﬂimmmummmig 100

o—

a Aaa ~ Y a a a J J 3 4 A Aaa 1
Hanaas nuisadnuenatoanodea 95 wWeiua Usuia 1 Hadans wen

1N o
a =) 4 Y 9 d o Aa aa
3) uasazate Tw@onlaasonlaa (NaOH) Wyt 2 wesifa USuias 9 Naaans
y o [l 4 y 1 I 3 K
4) Tuniudredaaromioatfuniuszsuumimanuiu 10w Widluiwdlads

Ysulsuasdrenaulidlu 100 Haaans

b4 v
[N ° [

5) wissuuIlINnIvIg 100 Nadaesyalvl muihnaulszna 70 Uaaaas
Msaza1ensaezdan USuias 2 daaans wazaisazaneleledu 1Suias 2
Hanans

6) @@ﬁwlli’jqﬁm%ﬂn"mu%’a 4 15inas 5 feaaas ldlunaudiSunesimsen s
aide 5 USmRnasdaerhnguldithe 100 Tadaes udaaald 10 i

7y hnaudninasisten13ude s U5nBuasdrnihnaulaslideslaiudl
e 191511298 (blank)

[ 4 a J
8) TannuuTUveIdYBIaITazatemNde 6 alensedanlalnlatmes Tag

91UAIGANAUUANNANNIIAAUUAL 620 W TUINAT
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1 1 = [ 1 A
9) EJTL!ﬂWL‘V]EJ‘]Jﬂ‘Uﬂi11/‘]1!1%53311!61]fNﬂ1ﬂ1'§§g]ﬂﬂauLLﬁﬂﬂlfJﬂﬁWia%aWﬂIﬂmIﬂ
= ) o
oz luTaadanuuduszauaa 9

ax =
FNITNTYUAITAS DY

1) msazareladen laasenlad Wudy 2 uesiia (N)

Y ¥ Y =) an
¥ lwaenlansonlad 80.0 niu azareluindaulszua 800 Hadans lu

Y
A

) A aa < o =
waun Ysmasvuiannug 1,000 daaaes 93 neu udrnlSulSinasaae

v
v

% I Aa aa
naulidly 1,000 Hadaas
= ana Yy 9 Jd v
2) @159 UNTANATEADSTANINIY 1 WosHa (N)

9 3
avannAFeassANYI M 60 Haaans Juinaudszaiw 800 Uadans

Y
A

Tuvaaudfinasvunaussy 1,000 daaans feli%Eu udnlsuiSuasdae
nauldisly 1,000 Tadans
3) d15avare e leAu
#'loTodu 02 ndu uazTlunadealolo'las 2.0 ndu azateluingu 8o
2wy a

A aa Y = Aa aa
uaaanig GI,L!ﬂl?ﬂllﬂ'ﬁ’ﬁ%'lﬂilﬂﬁiﬂlu'lﬂﬂ’ﬂlli] 100 ¥aaaas N3 VAU TT%'E)%‘L!

Y v
loToRuazaonua UsuiSuasaretinaulidu 100 Hadaas

mseuninuInsgiues lulad

1) Wl Taeslulas (potato amylose) 0.0400 A5y TaluvIauAIviia 100 Hadans
Y a a I A A aa = J
udnAuesaueanadea UYsuias 1 Naaans vazarsazarwlmasylaason loa
Y 9 Yy 9 J v a A aa 9 [l Y 9 o <
ANNANVUANWANIY 2 UosNa USu1as 9 NUadaas uanvar lvmnuilu
AI0LAONIATT I
=) =) an 1 = Bol Q'J
2) w3suvIANAYTIAsILIA 100 Tadans 5 via uaazvIAENINdulsz
70 Hagans a1sazarensaezasanlsuing 04, 0.8, 1.2, 1.6 uaz 2.0 Haaans
Auday wazasazangle loAuilsuas 2 iadans luudazuia
=

3) Unlaneasazaronasgiu 1, 2, 3, 4 uay 5 Uaaans Funeumlsuaes

TuTaa Foway 8, 16, 24, 32 waz 40 awawy laluvranwsen13lude 2) Usu
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D Y %‘ 3 Y I A Aaa [ A ~
ﬂiumimamﬂauﬁlmﬂu 100 Haaaas LazIAnInNITAANAULTIN 620 uﬂu

a3 a5 IN30R9e blank THIMgaNEY WA 0
o [ <
4) Whmsganduuaanulinaes luTadluasazarsmnasgiuaude 3) wudewily
@unsunggu

° H 1 I
5) dndunswinldnndes 4) unldudasmnmsganaunaddiiidlulzne Geoaz)

oz luTaa

A X86

WSuaes luTaalunilandianuiy 14% = ———
100—M

o A= sunmeslulagludlsndmaer lailudooay

- 2, {a MY Y
B = ﬂ?mmmm%ummamzﬁmﬁamiwwllmﬂuiaﬂaz

a d A v A Y d‘ o .
8. MIAANCHANUVANNNMUANNKUANIYAIOY Rapid Visco Analyzer

A A o a '
Lﬂﬁﬂﬂﬂﬂllﬁgﬂﬂﬂﬁmﬂ'ﬁ'}mi']%ﬁ

A a 7 A a o J Y ! .
1) 1A599AATITHANUTUAVEINAAN UMY (Rapid Visco Analyser, RVA-4)
2) IATDITANATION 4 AN (AB204-S; Mettler-Toledo (Thailand) Ltd., Thailand)

Y
c%

a J
VUHABUNITIUATICH

a d' 9 = d‘ 1 d‘ [ o
1) 1Wansed RVA "l,'sum 30 UM INDYULATBN wazlSuannz lumsiauves

[

A &
N7 RVA AU

Profile : STD 1

NN 50 eIAuwQIAFE

QNN 50 eernurAlEd Teziial 1 W
QUNYI 50-95 eafnFAEd 3¥EzIIA1 3.75 W
GLI R 95  eerFAIEY JTETIIA1 2.5 W
QUNYIl 95-50 DAFNLFALTYA 3¥EZIA1 3.75 W

QUNYI 50 eeruFAIREE STEzIAal 2 W
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Aq v ¥ -
59152821 1 FNIH VA 13 HUIN

a =

< 1 @ 2 {
ANLITITOUVBINITNIAIU 0-10 IUINUTH 960 ﬁ'ﬂ'ﬂﬁﬂ‘lﬂﬁ waqmﬂuuﬂxaﬂmmﬁ

v
o

Y
160 59UADUIN IUNTENIAUFANIINAADY
@ Y 9 ~ [ =1
9NIINMIT INANUSOU 12 BarNFAeaADUIN
o 1 Y ~ ya s 9 [ =\ < 1 A L%
D @rednnilanldinsizd AearIunIuAIUTVIABYNIAENNIUIBININY 0.5
Aa A Y XK [ ‘g
Haawes udrai ldmanuau
] EY o [ 1 ?3’ A aa Aa aa
2) ¥l au 3 nsulaasdu can taganafsuias 25.0 Hadaas (£ 0.1 Yaaans)
1 o H ¥ AR~ . 1 @ ] ¥ ] [ Y]
Talu can  (FuraRa Uy 12 1WosiFud) uadiaredrauilaianuau limisy

P o 2 Y Aq Y a s
12 nlesdud ensamuafsuaniuazuilinldlumsinneiaugas

. 88 X 3.0
dmsviSunauile §=—
100—- M
o -7 90’
amsulsuai W=25+(3.0-9)
g v o 1 d' % 1 9
Tag S = ihMinaegnlsuaa
ao' @ % d‘ o J 9y
W = dmmdnindsuaiuan
{ { a @ [ <
M = 51NanuFuUNUi U019 (1odiEud)

= X A

3) ldlwvia (paddie) asludreussyaredranyuluwaniuliumse g vazdeduiie

(Z

o ¥ v a '\ v o & Y Aa ¥ A a
ﬂ?uﬁ?@ﬂ]QLliﬂﬂﬂ3$N1m 10 A33 914 'J'E‘]fl']\iﬂ‘]_lﬂulﬂi‘lﬂ'ﬂu‘ﬂW’Ju’]ﬁﬁ@@ﬂ

=h.

Y] Y o So} = g‘;
luwaniulvmaonasa
o { 1 @ 4 P ) 1~
4) 1 can Nlaluvial3aeadnlilunios RVA nanamosiield RVA M a5
9 o 9 % ] d’ a < 3 ] ]
131heUTT9061990011 19509 RVA  9251891UMIAATIZHTumag o

(11178 RVU) 993l

A a A . ~ 1 I 2
4.1 NANNA peak YDINNNUUA (peak time) A RISTATATRET
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'
a

aa = A 1 A A A A A X g
4.2 uguNl llllfnﬁlfllaﬂul!ﬂa\iﬂ'lﬂ'l'luﬁu@ﬁﬁﬂuﬂ'nuﬂu@LWNSUulﬂu 2 RVU

a =

' I
Tua120 7N (pasting temperature) Unoluosrsaidod
A a = ' I =
4.3 UNYUNINA peak (peak temperature) Uit uesrusaised
v A A o = 1 I
4.4 ANUUANANYBIANNHHUAGIFALAZANUNTIAAIGA (breakdown) UHUIETIY
RVU
= Y . . = ] I
4.5 ANUNUATANIIYDINIINAADA (final viscosity) UHUIBU RVU
4.6 ANUWHUAMIEA (trough) 1128 RVU

4.7 waannveInNuMtagatenuauniiafya trough (setback from trough) 1)

1 I
Wil RVU

U L=

9. MA@
= o A v Y A o 9 9 A '

MAVDINNVEIIAAIYATOIIATUDY Hunter IaalHlaal41n30931 Color Quest XE
v 3 1 * * * ] * ] a1 1
Jageonuuilum L a wazb laea L ¥3enuaidng (Lightness) UA1luda9 0-100 taaq
= A R 1 1 A A ] = =< =S
D9ANUHADIANVAING A1 a HTDAMWUAY (Redness) VAN THFII -60 DI + 60 LLAAIDI INUT
= = 1 A 1 A a0 ] = =S =}
YIDITUAL L1AZA b HIDAINNNIKABY (Yellowness) VA1 IUEI -60 DI +60 LLAAIDI INUT

A KR A A

Y
WUIUDITIHA D

A A o A P
1AT091BLazRUNTANIAATIZH
1) mruzlanieds

v A

In3093A T (Color Quest XE; HunterLab, USA )

[\
~

9
%

VUABUMTIAM T

1) mM3ldanuases Color Quest XE WaTys1nsy Universal Software
2) @519 Database
9 . A
2.1 1Y File tadn New Data Base
2.2 191 path C:\UNIVERSE A%®4 Directions
9

A Ay ' Y 2 A 9y
2.3 PN ﬂ@]ﬂ\‘]ﬂ"ﬁi“ﬂ)’@ﬂ New Database Name 4017 ﬂaﬂ‘]Jll OK 91190

15109411014 Finished 1¥natlaniiiang
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3) M50 Standardization
3.1 ﬂﬂ']!ll Standardization W%@llﬂﬁml;} Senser LLE%}’JLa’E]ﬂ Standardize
g” . . ti' 9 9 g 1
3.2 19 Mode, Area View Uag Port Size NADINIT umﬂaﬂﬂu OK
(% gl.l 4 1 3 é"
3.3 189n Mode RSEX 13 dntiuaTesaz]iilda Light trap ta@3audinan OK
3/ 1 1~ g
3.3 ﬁﬂﬂu‘lﬂﬁ White Standard L’ﬁi"ﬂllﬁg{i fan OK
Y] ' 2 o ] ' < o ] ) '
4) “lﬁmamqmaﬂmmmaﬂum%uﬂﬁmamwumu m”lﬂawuuummmaafm

9 1 1
LHAaINADTIUAN

10. MInAaTEUMIMMIodUAAIALIATDY Texture analyzer

A A t4 a 4
Lﬂi’ﬁ]\ﬁJﬂllag’fgﬂﬂﬁmﬂ'lijlﬂﬁ'lgﬂ

1) W3eaialadurRa0115 (Texture analyzer; TA-Xtplus)

Y]

2) ®INALUY Cylinder Probe
9

9
VUADUMTIAMIM UL D T

1) Ao Computer

2) Lﬂﬂlﬂdi"t]ﬂ Texture Analyzer

3) 191195Un33 Texture Exponent 32

4) 11l Graph Texture Taaiaon File Menu —  New

& 4

5) Calibrate Force 4inAf1 Capacity ’J'mﬂ{gljf)ﬂﬁg'ﬂllij —>  Next WUNWU

@ 9

Aq ¥ Yy ¥ o ..
Wuﬂgﬂcﬁmﬂh — ’JNGpJ‘L!Wiuﬂ —> Next — Finish

9
6) Calibrate Height 7399 Return distance §4N1MANUFIVOIAIDYN



&9

Probe Height Calibration 3

\

Ensure base is clear of \
samples and position - i
probe close to base. f —

Return Distance [mm) : |3CI
Return Speed (mm/Sec); |20

Contact Force [g): |20
| oK l Cancel '

X 9 1
7) T.A. Setting 19N Library tNofvuagliuumsia uazasa Value Wofuuans
4 4
INADUNVD Probe
8) T.A. Run a Test

~ a A . Ay v =2 9 A v ~ Y
- [WIUTYSIDYALLASLIADN Drive NABDINTIUUNNUDYA LW@i’I’iﬁHﬂimiﬂﬂi‘]ﬁfn’lﬂ

Test Configuration. g x|

Archive Information |Probe Selection | Parameters | Data Acquisition | Pre-Test | Post Test |

 File Name
FilelD:  |mungbean 0

File Number: |1 Fomat |~ x = |mungbean1

buto Save [ Automatically Create Directory When Required: |

Path: IC: \Documents and Settings\master\My Documents _p_I

IC:\Documents and Settingsimasterity Documents Create Now... |
Title : I Notes... I

Batch : | v UseFile ID

| Run a Test I Cancel Apply Help

™
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- 1@oN¥iiA Probe 1%ATINY Probe N1¥odidue (1113n HDP/BSK : BLADE SET

WITH KNIFE)

Test Configuration. l P x|

Archive Information  Probe Selection I Parametersl Data Acquisitionl Pre-TestI PostTestI

P/40 ; 46mm CYLINDER ALUMINIUM

Supplied By:  Stable Micro Systems Ltd

Address: Vienna Court
Lammas Road
Godalming
Surrey GU7 1YL
Enaland

Contact &rea:  1256.64 mmeu

Add Delete | Modiy |

| Fun a Test I Cancel I Apply | Help

[
~

= d' 9 [ ds! (% o, 9 [
- 169N Parameter ‘Vl@]i’]\ifﬂi’Jﬂﬂluﬂgﬂ‘ui}ﬂﬂﬁz’dﬂﬂ‘ﬂ@]@ﬁﬂﬁ’m
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Test Configuration.

Archive Information] Probe Selection  Parameters IData Acquisition' Pre-Testl Post Tesl]

! Parameter | Value Units Options | Use 4

Product Height 3.D|cm L”Manual EIW =5

Product YWidth Diglmm v IS

Product Length D.Dlmm X B

Contact Area U_Ulmmm L”User Value L]f_

Product Weight 30.0“ g LI v
Data 1 D.DI?C L”Manual v

Data 2 D‘DI?C L”Manual v | mj
Compliance 0.0 =

Inertial Probe Mass 0.0 H

Inherent Elasticity 0.0 )|

Inherent Yiscosity 00 J

T T —_ St

Run a Test Cancel | Apply l Help

4 o @ <3
- 139N Data acquisition tNefMUASATIN SN UTOYA
9) 13 Run Macro
1. luiigas
- 199N Graph NABINS NA View Select Only
- nadeumeugaiie i ldgasigndea
A A~
- 1a®N Record Macro IWOIVEUFAT
o =R ] A 1 Aa 4
- 1ju#in Macro TagAsrogasamumniIngIzw
- 1900 Graph N0 Graph NA0INS
2. Ngas
- ATTOVTOGAT
- 1800 Graph 910 Graph NAIN13
10) n® Run Macro
[ F4
11) uaA3 Graph 11z Graph A19ADUANUYNADIVOIAUHHIN Cursor ¥ Click OK
A o v AR v
WeMiaNFgnAoa

12) Aaszvinanld
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11. msTagaauiialadiannn

A A 4 a Jd
Lﬂﬁﬂﬂﬂﬂllﬁgf}ﬂﬂﬁﬂ!ﬂTTJLﬂi']gﬂ

4 a Ja 4 ] o

1) Lﬂ%@ﬂ’Jmﬁm’r@ﬂﬁllﬂﬂ%ﬂ’ﬂﬂllﬂﬂﬂ?g’i (impedance analyzer)

v g [ 1 a
2) mmuﬂizi;!,mmmuma‘nﬂmmu NANUUIA 10 x 10 LHUANAT
3) ®IAUUY open-ended coaxial

Y

4) Forcep thnav liifiien
g’/ %
VUADUNITIIA
1) 1Wlan3ee Computer

A 4
2) (Wan509 Impedance Analyzer

Y 3
3) W lsunsw Impedance Analyser 1.6.vi
4) A5NEADUMSITONADIZHINIATOI Computer NUIATOY Impedance Analyzer

- La 8 Computer Management

- 191117 Device Manager #5298 UMIIFOUADATIN Ports (COM & LPT)

& Computer Management

File Action View Help

e« BFAE HE &R %S

& Computer Management (Locall| 4 User-Dell
4 i} System Tools 3 Batteries

(® Task Scheduler > .78 Computer
(2] Event Viewer s Disk drives
» & Shared Folders » &, Display adapters
(®) Performance <) DVD/CD-ROM drives
&5 Device Manager £ Human Interface Devices
&3 Storage . IDE ATA/ATAPI controllers
=9 Disk Management 475 Imaging devices
4 Services and Applications 2% facap, FastAccess Video Capture

> Integrated Webcam
== Keyboards
> )% Mice and other pointing devices
& Monitors
4.8 Network adapters
%3 Atheros AR8152 PCL-E Fast Ethemet Controller
%3 Broadcom Virtual Wireless Adapter
¥ DW1501 Wireless-N WLAN Half-Mini Card
B Portable Devices
413 Ports (COM & LPT)
3 Prolific USB-to-Serial Comm Port (COM4)
2 Processors
% Sound, video and game controllers
18 System devices
»-@ Universal Serial Bus controllers
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5) lamsiyeunoseHINUATEN Computer NUIATOY Impedance Analyzer adlugoq

VISA resource name

@ —=

File Edit Operate Tools Window Help

LI=]0)

6) 1a129AUD (frequency) a91U%09 Start Freq (MHz) , Stop Freq (MHz) uag

Number of Sample HAINUU ﬂﬂﬂll Calculate Frequency
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File Edit Operate Tools Window Help

7. Yanuwanlanouldaio819 AANATITEI Measure Value 1800 Z1 Ref ¥ad91n
Y [<d 1 v
WuAanAsatjy Start Scan e Tsunsuisudmsey doygraliddion)singlu

[ o { a s 3
B3 Scan llﬁgﬂuaﬂlﬁﬂﬂlﬂi"lgﬂlﬁiﬁl

[E] 1mpeda 6.vi
File Edit Operate Tools Window Help

14561.27 A-61.94
8183.34 A-74.35
4530.33 A-80.81
3115.54 A-83.51

< c2
Ohm |picoFarad| picoFarad

H 9 [
8. 1ﬁ§°’]’31’)€11\1ﬁ¢3}l@\1ﬂ15’3@] NAIINUUAANATITOI Measure Value 1000 Z2 HAI1IN

S L 4 A a Jd o
UUAANAIAI|Y Start Scan o TsunsuisuAInNzd dyanali@denlsinglu

Q

' o { a s
BB Scan uamnmtﬁmmiwmﬁi%

@ & g U 1A v 3 T
9. MAIINUUAANATIN Calculate Data aii ldnInmisianazlsinguanaluges

o

] 73
unnwan'ld laenan Data Save
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Edit Operate Tools Window elp

14561.27 A-61.94
8183.34 A-74.35
4530.33 A-80.81
3115.54 A-83.51
2359.68 A-84.98
1893.53 A-86.08
1576.68 A-86.93
1346.50 A-87.61
1174.83 A-87.80
1039.18 A-87.98
930.12 A-88.22
842.41 A-88.42

<2
picoFarad| picoFarad
17.468 | 35996
17.592

-422.477
-410.493
-404.095
-398.124
-385.653
-368.808
-352.249
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MANHIN U

AMINUUAANINANTITNAAD
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MANUHIN U

MINUAAINANTIINAA0I

1 { a a 4 1
maamanuIn 1 masiladaansa (€) uwlnwesmsguyde (€'") uazaasaunuau
g & oa A K 4 s 2 ¢ w A a A @ "o
(tan 6) VDIUNAADIUVYINANNBURAY 11 Lﬂﬂﬁl“ﬁuﬂ ’Jﬂﬁ]Wﬂ!ﬂiﬂQ@NWLLﬂu“ﬁﬂ’NNLLNufﬂq@

Y v @ X ) L. [
A8 I open-ended coaxial NIZBIWAN 0.50 LBUANAT NFAIND 0-30 MH

F29A00 mnaii ladiannsa ulnimesmsgando | AmapaunuaY

(MHz) (dielectric constant; 8') (loss factor; 8”) (tan 6)
0 NaN NaN 0.4721
1.034 2.3443 0.7433 0.3170
2.069 2.4036 0.7337 0.3051
3.103 2.4103 0.8422 0.3494
4.138 2.3913 0.9831 0.4109
5.172 2.3763 1.1412 0.4799
6.207 2.3574 1.3031 0.5524
7.241 2.3391 1.4687 0.6273
8.276 2.3314 1.6437 0.7043
9.310 2.3210 1.8164 0.7820
10.345 2.3073 1.9823 0.8587
11.379 2.3011 2.1576 0.9368
12.414 2.2957 2.3331 1.0157
13.448 2.2922 2.5122 1.0952
14.483 2.2908 2.6949 1.1756
15.517 2.2820 2.8662 1.2551
16.552 2.2771 3.0424 1.3352
17.586 2.2721 3.2219 1.4171
18.621 2.2667 3.4016 1.4996
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1 § a a 4 1
MINMANUIN 1 (Av) A1 ladraansa (€") ulmmesmsgads (') uazmaoauniuu
<3 = ~ zil = S @ d o A a A o 1 )
(tan O) vouWAANITLINANNTWNGE 11 1WoTidFua T INATEIDNALAUTANUNUEIF

A IALUD open-ended coaxial NTLETINAN 0.50 LHFURANAT NBIIANND 0-30 MH

F29A00 mnaii ladiannsa ulnmesmagade | masaunuu

(MHz) (dielectric constant; 8') (loss factor; 8”) (tan 6)
19.655 2.2682 3.6022 1.5870
20.690 2.2703 3.8023 1.6737
21.724 2.2712 3.9992 1.7596
22.759 2.2716 4.1916 1.8439
23.793 2.2794 4.3959 1.9273
24.828 2.3001 4.6162 2.0054
25.862 2.3152 4.8221 2.0812
26.897 2.3230 5.0310 2.1639
27.931 2.3222 5.2313 2.2508
28.966 2.3171 5.4239 2.3390
30.000 NaN NaN 1.63E+16
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1 Ay A a N 2 = " '

MINMANUIN 2 AIAIN IAdIaANIA (€) ﬂmﬂﬂmaimiqmuma (€) uazmManaUNUIIU
[y o A ] A A A & oo 9 v W

(tan 5) VY0IR190VeITT e 1N INNIATOIDNWLAUFANNUNUIIFI AT8YIIAUUY open-

ended coaxial NFzHZINAN 0.50 FUAINAST NBIANVUD 0-30 MHz

F29A00 mnaii ladiannsa ulnmesmagade | masaunuy

(MHz) (dielectric constant; 8') (loss factor; 8”) (tan 6)
0 NaN NaN 0.4970
1.034 2.2543 0.7644 0.3391
2.069 2.3013 0.7486 0.3252
3.103 2.2993 0.8444 0.3670
4.138 2.2764 0.9669 0.4243
5.172 2.2548 1.1091 0.4916
6.207 2.2356 1.2561 0.5616
7.241 2.2187 1.4088 0.6346
8.276 2.2049 1.5654 0.7094
9.310 2.1963 1.7273 0.7859
10.345 2.1810 1.8777 0.8602
11.379 2.1737 2.0383 0.9370
12.414 2.1694 2.2001 1.0132
13.448 2.1634 2.3629 1.0912
14.483 2.1642 2.5338 1.1699
15.517 2.1562 2.6923 1.2477
16.552 2.1481 2.8526 1.3269
17.586 2.1457 3.0189 1.4058
18.621 2.1424 3.1854 1.4852
19.655 2.1466 3.3712 1.5692
20.690 2.1473 3.5599 1.6563
21.724 2.1393 3.7263 1.7403
22.759 2.1444 3.9157 1.8247
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1 4 a a 1 4 1
MINMANUIN 2 (A1) MAsh ladiaania (€ awvlnmeimsgade (€") wazmasaunu
1% = Y] A a A e 1o 9 v o
19U (tan 0) Vo3RI NTerszez 14 Taa1nnTesduiinaugamiudIge e Tauny

open-ended coaxial NTEZNAN 0.50 LHUANAT NBIANND 0-30 MHz

F29A00 mnaii ladiannsa ulnmesmIgade | masaunuu

(MHz) (dielectric constant; 8') (loss factor; 8”) (tan 6)
23.793 2.1550 4.0859 1.8948
24.828 2.1592 4.2673 1.9750
25.862 2.1644 4.4641 2.0608
26.897 2.1726 4.6741 2.1496
27.931 2.1813 4.8632 2.2278
28.966 2.1793 5.0343 2.3082
30.000 NaN NaN 1.63E+16
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1 A A a [} J J = 144 !
MINMANUIN 3 AIAIN IAdIaAN3A (€) ﬂmﬂﬂmaimsqmumﬂ (€) uazMaaUNUIIU
9 A [ A a A 4 ] ) k) v o
(tan 5) VDIANDUVYITEIZHUBDU IAVINUATDIDUNWUAUGAUUN UG A81TIIALUY

open-ended coaxial NTEZNAN 0.50 LHUANAT NBIANND 0-30 MHz

F29A00 mnaii ladiannsa ulnmesmagade | masaunuy

(MHz) (dielectric constant; 8') (loss factor; 8”) (tan 6)
0 NaN NaN 0.4777
1.034 2.4638 0.8312 0.3373
2.069 2.5230 0.8387 0.3324
3.103 2.5190 0.9542 0.3784
4.138 2.4967 1.1008 0.4407
5.172 2.4724 1.2656 0.5118
6.207 2.4506 1.4331 0.5846
7.241 2.4348 1.6158 0.6636
8.276 2.4187 1.7943 0.7418
9.310 2.4049 1.9720 0.8200
10.345 2.3897 2.1460 0.8980
11.379 2.3809 2.3298 0.9783
12.414 2.3729 2.5114 1.0583
13.448 2.3662 2.6976 1.1398
14.483 2.3709 2.8956 1.2210
15.517 2.3596 3.0747 1.3030
16.552 2.3532 3.2557 1.3831
17.586 2.3478 3.4434 1.4667
18.621 2.3421 3.6344 1.5516
19.655 2.3494 3.8500 1.6384
20.690 2.3468 4.0551 1.7277
21.724 2.3462 4.2598 1.8152
22.759 2.3449 4.4601 1.9020
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1 4 a a 1 4 1
MINMANUIN 3 (A1) mash ladiaania (€ amwvlnmeimsgade (€") uazmasaunu
9 o A [ A a A o [l o Y v W
19U (tan 0) V0IRWDWVOITZEZHUDY TAVINIATOIDNTLAUTANNUUUEFI Ao TALLY

open-ended coaxial NTEZNAN 0.50 LHUANAT NBIANND 0-30 MHz

F29A00 mnaii ladiannsa ulnmesmagade | masaunuy

(MHz) (dielectric constant; 8') (loss factor; 8”) (tan 6)
23.793 2.3557 4.6604 1.9782
24.828 2.3627 4.8742 2.0628
25.862 2.3661 5.0977 2.1542
26.897 2.3727 5.3322 2.2474
27.931 2.3887 5.5646 2.3294
28.966 2.3946 5.7656 2.4073
30.000 NaN NaN 1.63E+16
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1 Ay a a N 7 = " '
MINMANUIN 4 AIAIN IAdIaANIA (€) ﬂmﬂﬂmaimsqmumﬂ (€) uazMaaUNUIIU
9 TS| Y] Y o A a A o ] o Y v o
(tan 5) VDIAWDAVPITLHSANUA IAVINIATOIDUNWLUAUSANNLUUUITFI A28HIIALDY open-

ended coaxial NFzHZINAN 0.50 FUANAT NBIANVUD 0-30 MHz

F29A00 mnaii ladiannsa ulnmesmagade | masaunuu

(MHz) (dielectric constant; 8') (loss factor; 8”) (tan 6)
0 NaN NaN 0.4638
1.034 2.5786 0.8554 0.3318
2.069 2.6052 0.8666 0.3326
3.103 2.5888 0.9870 0.3811
4.138 2.5578 1.1417 0.4462
5.172 2.5298 1.3124 0.5187
6.207 2.5011 1.4864 0.5941
7.241 2.4814 1.6690 0.6724
8.276 2.4681 1.8566 0.7520
9.310 2.4547 2.0422 0.8318
10.345 2.4308 2.2138 0.9107
11.379 2.4138 2.3943 0.9920
12.414 2.3949 2.5713 1.0739
13.448 2.3858 2.7581 1.1562
14.483 2.3827 2.9513 1.2388
15.517 2.3531 3.1078 1.3210
16.552 2.3143 3.2483 1.4042
17.586 2.2960 3.4173 1.4892
18.621 2.3090 3.6380 1.5762
19.655 2.3831 3.9650 1.6638
20.690 2.3919 4.1883 1.7509
21.724 2.3927 4.3907 1.8350
22.759 2.3886 4.5937 1.9230
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1 4 a a 1 4 1
MINMANUIN 4 (Ad) MAsh ladiaania (&) awvlnmeimsgade (€") uazmasaunu
9 o A [ Y o A a A 4 ] o Y v W
U (tan O) V9IRNDNTIITTEZANUA TAVINATOIDUAUAUTANULNUEIFI AreFITALLY

open-ended coaxial NTEZNAN 0.50 LHUANAT NBIANND 0-30 MHz

F29A00 mnaii ladiannsa ulnmesmagade | masaunuy

(MHz) (dielectric constant; 8') (loss factor; 8”) (tan 6)
23.793 2.3937 4.8138 2.0108
24.828 2.4133 5.0606 2.0967
25.862 2.4359 5.3019 2.1763
26.897 2.4467 5.5286 2.2592
27.931 2.4418 5.7324 2.3474
28.966 2.4364 5.9343 2.4351
30.000 NaN NaN 1.63E+16
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1 A A a [} J J = 144 !
MINMANUIN 5 AIAIN IAdIaANIA (€) ﬂmﬂﬂmaimsqmumﬂ (€) uazMaaUNUIIU
<3 o A ~ Ay = 3 d o A a A o [ )
(tan 5) VDUNAADAVIINANUTUNGY 11 1Uo51FUA IANIATDIDUNWHUAULANULUUUSTFI

A IALUD open-ended coaxial NTTETINAN 1.00 LFUANAT NYIIANND 0-30 MH

F29A00 mnaii ladiannsa ulnmesmagade | masaunuy

(MHz) (dielectric constant; 8') (loss factor; 8”) (tan 6)
0 NaN NaN 0.5887
1.034 2.3572 0.8296 0.3518
2.069 2.3770 0.6638 0.2793
3.103 2.3672 0.6622 0.2799
4.138 2.3472 0.7108 0.3029
5.172 2.3323 0.7806 0.3347
6.207 2.3161 0.8627 0.3723
7.241 2.2954 0.9487 0.4131
8.276 2.2840 1.0452 0.4577
9.310 2.2708 1.1408 0.5023
10.345 2.2562 1.2374 0.5482
11.379 2.2400 1.3317 0.5944
12.414 2.2319 1.4297 0.6404
13.448 2.2200 1.5289 0.6887
14.483 2.2159 1.6279 0.7347
15.517 2.2093 1.7272 0.7816
16.552 2.1981 1.8233 0.8293
17.586 2.1889 1.9238 0.8789
18.621 2.1852 2.0357 0.9314
19.655 2.1796 2.1473 0.9853
20.690 2.1821 2.2674 1.0390
21.724 2.1814 2.3847 1.0929
22.759 2.1812 2.4914 1.1420
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1 4 a a 1 4 1
MINMARUIN 5 (Ala) A1nad ladaansa (€)) awvlnmeimsgade (€") uazmasaunu
S & a4 X = 72 7w A a a @ ' o
U (tan O) VBUNAADUVEINANVFUMAL 11 1o5iFUd TanaToaduiuauFANNINLE

g9 A0 aTANDD open-ended coaxial fiszazwan 1.00 wuAINAs N539021WD 0-30 MH

F29A00 mnaii ladiannsa ulnmesmagade | masaunuy

(MHz) (dielectric constant; 8') (loss factor; 8”) (tan 6)
23.793 2.1892 2.5957 1.1854
24.828 2.2192 2.7142 1.2229
25.862 2.2353 2.8162 1.2596
26.897 2.2453 2.9291 1.3044
27.931 2.2373 3.0300 1.3540
28.966 2.2266 3.1307 1.4058
30.000 NaN NaN 1.63E+16
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1 A A a [} J J = 144 !

MINMANUIN 6 AININ IADIaANIA (€) ﬂmﬂﬂmaimsqmumﬂ (€) uazMaaUNUIIU
1% o A ) A Aa A td 1o 9 v W

(tan 5) VOIANDNVEITL oL 19 IANNATOIDUNUAULANVUNUEFI AVINIALUUL open-

ended coaxial NFzHZINAN 1.00 LFUAINAST NBIANVUD 0-30 MHz

F29A00 mnaii ladiannsa ulnmesmagade | masaunuu

(MHz) (dielectric constant; 8') (loss factor; 8”) (tan 6)
0 NaN NaN 0.6159
1.034 2.4218 0.9129 0.3771
2.069 2.4417 0.7441 0.3049
3.103 2.4337 0.7423 0.3051
4.138 2.4109 0.7909 0.3281
5.172 2.3854 0.8593 0.3600
6.207 2.3630 0.9407 0.3980
7.241 2.3377 1.0252 0.4384
8.276 2.3190 1.1204 0.4830
9.310 2.3067 1.2214 0.5296
10.345 2.2862 1.3172 0.5762
11.379 2.2730 1.4184 0.6239
12.414 2.2563 1.5136 0.6707
13.448 2.2460 1.6138 0.7183
14.483 2.2436 1.7212 0.7673
15.517 2.2374 1.8269 0.8163
16.552 2.2283 1.9269 0.8647
17.586 2.2191 2.0243 0.9122
18.621 2.2169 2.1371 0.9638
19.655 2.2099 2.2444 1.0156
20.690 2.2080 2.3662 1.0714
21.724 2.2087 2.4926 1.1283
22.759 2.2133 2.6167 1.1822




108

1 4 a a 1 4 1
MINMANUIN 6 (Ad) A ladiaanin (€) awvlnmeimsgade (€") uazmasaunu
1% o A Vo A a A s T oo 9 v o
U (tan 6) V03RO NTo3zoz U TanInnTesduiinaugauLludIge ArerITaunY

open-ended coaxial NTzEZNAN 1.00 LHUANAT NBIANND 0-30 MHz

F29A00 mnaii ladiannsa ulnmesmagade | masaunuy

(MHz) (dielectric constant; 8') (loss factor; 8”) (tan 6)
23.793 2.2329 2.7282 1.2217
24.828 2.2337 2.8296 1.2667
25.862 2.2363 2.9428 1.3158
26.897 2.2478 3.0803 1.3702
27.931 2.2650 3.2008 1.4129
28.966 2.2609 3.2976 1.4586
30.000 NaN NaN 1.63E+16
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1 ~ a a [} J J = 144 !
MIMANUIN 7 A1nan ladiaania (S)muWﬂmaﬁmsqiymﬂ (€) uazMaaUNUIIU
Y A [ A a = o [} o k) v o
(tan 5) VDIA WD NUVYITLISHUDU 1AVINIATOIDUNUAUFANUUNUIIFTI AN IIAUDY

open-ended coaxial NTzEZNAN 1.00 LHUANAT NBIANND 0-30 MHz

F29A00 mnaii ladiannsa ulnmesmagade | masaunuy

(MHz) (dielectric constant; 8') (loss factor; 8”) (tan 6)
0 NaN NaN 0.6016
1.034 2.3941 0.8816 0.3680
2.069 2.6518 0.7931 0.2991
3.103 2.5722 0.7908 0.3063
4.138 2.5116 0.8390 0.3327
5.172 2.4650 09114 0.3686
6.207 2.4263 0.9933 0.4084
7.241 2.3930 1.0822 0.4514
8.276 2.3667 1.1783 0.4970
9.310 2.3458 1.2794 0.5448
10.345 2.3217 1.3774 0.5927
11.379 2.3049 1.4803 0.6417
12.414 2.2862 1.5764 0.6889
13.448 2.2714 1.6786 0.7384
14.483 2.2668 1.7880 0.7882
15.517 2.2610 1.8958 0.8380
16.552 2.2502 1.9956 0.8864
17.586 2.2413 2.1031 0.9379
18.621 2.2353 2.2154 0.9908
19.655 2.2263 2.3272 1.0448
20.690 2.2266 2.4521 1.1010
21.724 2.2182 2.5698 1.1582
22.759 2.2183 2.6842 1.2097
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1 $ a a 1 4 1
MINMANUIN 7 (Av) fnsh ladaansa (&) awvlnmeimsgade (€") wazmasaunu
9 A [ A a A o [l o Y v o
19U (tan 0) VYOIRNDWVIITLOLHUDU TAVINIATOIDNTLAUFANNUUUEFI Ao TALLY

open-ended coaxial NTzEZNAN 1.00 LHUANAT NBIANND 0-30 MHz

F29A00 mnaii ladiannsa ulnmesmagade | masaunuy

(MHz) (dielectric constant; 8') (loss factor; 8”) (tan 6)
23.793 2.2430 2.8113 1.2531
24.828 2.2471 2.9219 1.3000
25.862 2.2499 3.0416 1.3514
26.897 2.2532 3.1657 1.4046
27.931 2.2730 3.2952 1.4494
28.966 2.2728 3.4022 1.4968
30.000 NaN NaN 1.63E+16
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1 Ay a a N 7 = " '
MINMANUIN 8 AININ IAdIaANIA (€) ﬂmﬂﬂmaimsqmumﬂ (€) uazMaaUNUIIU
9 o A @ Y o A Aa o~ 4 ' ) Y v
(tan 5) VDIANDUVYITLICANUA IAVINIATOIDNWUAUFANINUUUIIFI AVYNIIALUU

open-ended coaxial fIsZHLANAN 1.00 LBUANAT NFIININUD 0-30 MHz

F29A00 mnaii ladiannsa ulnmesmagade | masaunuy

(MHz) (dielectric constant; 8') (loss factor; 8”) (tan 6)
0 NaN NaN 0.5647
1.034 2.5771 0.9301 0.3609
2.069 2.5536 0.7723 0.3026
3.103 2.5240 0.7796 0.3088
4.138 2.4930 0.8338 0.3346
5.172 2.4591 0.9036 0.3674
6.207 2.4342 0.9940 0.4084
7.241 2.4089 1.0871 0.4514
8.276 2.3940 1.1889 0.4966
9.310 2.3737 1.2908 0.5437
10.345 2.3567 1.3917 0.5906
11.379 2.3340 1.4906 0.6386
12.414 2.3189 1.5906 0.6860
13.448 2.3076 1.6960 0.7350
14.483 2.3031 1.8027 0.7827
15.517 2.2952 1.9111 0.8327
16.552 2.2820 2.0121 0.8817
17.586 2.2700 2.1186 0.9332
18.621 2.2653 2.2381 0.9879
19.655 2.2624 2.3543 1.0406
20.690 2.2712 2.4791 1.0912
21.724 2.2684 2.5919 1.1427
22.759 2.2612 2.7020 1.1950
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1 4 a a 1 4 1
M3NMANUIN 8 (Ad) AAsh ladiaanin (€) awvlnmeimsgade (€") uazmasaunu
9 o A [ Y o A a A 4 ] o Y v W
U (tan O) VOIRNDNTIITTEZANUA TAVINATOIDUAUAUTANULN UGG AreFITALLY

open-ended coaxial fIsZHLANAN 1.00 LBUANAT NFIININUD 0-30 MHz

F29A00 mnaii ladiannsa ulnmesmagade | masaunuy

(MHz) (dielectric constant; 8') (loss factor; 8”) (tan 6)
23.793 2.2639 2.8277 1.2492
24.828 2.2920 2.9693 1.2957
25.862 2.3198 3.0882 1.3313
26.897 2.3290 3.1974 1.3729
27.931 2.3199 3.3016 1.4231
28.966 2.3123 3.4064 1.4731
30.000 NaN NaN 1.63E+16
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1 A A a [} J J = 144 !
MINMANUIN 9 AIAIN IAdIaANIA (€) ﬂmﬂﬂmaimsqmumﬂ (€) uazMaaUNUIIU
3 o A ~ Ay = 3 d o A a A o [ )
(tan 5) VDUNAADAVIINANUTURNGY 11 1Uo51FUA IANIATDIDUNWHUAULANULUUUSTFI

A IIALUD open-ended coaxial NIzETIMAN 1.50 FUANAT NFIIANND 0-30 MHz

F29A00 mnaii ladiannsa ulnmesmagade | masaunuy

(MHz) (dielectric constant; 8') (loss factor; 8”) (tan 6)
0 NaN NaN 0.6638
1.034 2.0761 0.7691 0.3706
2.069 2.0717 0.5529 0.2669
3.103 2.0589 0.5060 0.2458
4.138 2.0482 0.5082 0.2482
5.172 2.0349 0.5381 0.2643
6.207 2.0229 0.5764 0.2849
7.241 2.0052 0.6226 0.3103
8.276 1.9962 0.6763 0.3387
9.310 1.9842 0.7324 0.3690
10.345 1.9699 0.7908 0.4013
11.379 1.9607 0.8513 0.4342
12.414 1.9490 0.9080 0.4659
13.448 1.9403 0.9690 0.4993
14.483 1.9352 1.0313 0.5330
15.517 1.9287 1.0932 0.5669
16.552 1.9240 1.1577 0.6019
17.586 1.9143 1.2193 0.6369
18.621 1.9063 1.2822 0.6726
19.655 1.8969 1.3507 0.7119
20.690 1.8957 1.4291 0.7539
21.724 1.8959 1.5137 0.7982
22.759 1.9013 1.6021 0.8426
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1 y a a 1 4 1
MINMANUIN 9 (@) A1Ah lndraanana (€)) awvlnmeimsgande (€") uazmasaunu
S & a4 X = 72 7w A a a @ ' o
U (tan O) VBUNAADUVEINANVFUMAL 11 1o5iFUd TanaToaduiuauFANNINLE

g9 A0 TANDD open-ended coaxial AszezINaN 1.50 IHUAMAS NHIAWD 0-30 MHz

F29A00 mnaii ladiannsa ulnmesmagade | masaunuy

(MHz) (dielectric constant; 8') (loss factor; 8”) (tan 6)
23.793 1.9184 1.6516 0.8608
24.828 1.9271 1.7101 0.8873
25.862 1.9293 1.7750 0.9200
26.897 1.9337 1.8439 0.9537
27.931 1.9474 1.9063 0.9790
28.966 1.9403 1.9566 1.0083
30.000 NaN NaN 1.63318E+16
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1 ~ a a T J = 144 !

MIMANKIN 10 AR ladiannsa (S)ﬂHLWﬂmaimiQ‘ﬂJLﬁﬂ (€) uazMaaUNUIIU
[Y o A 'y A A A e oo 9 v W

(tan 5) YoIANDNVEITTEE 1N INNIATOIDUWLAUFANNUNUIIFI ATYKIAUVY open-

ended coaxial NSzHLINAN 1.50 BUAINAT NFI9AUD 0-30 MHZ

F29A00 mnaii ladiannsa ulnmesmagade | masaunuy

(MHz) (dielectric constant; 8') (loss factor; 8”) (tan 6)
0 NaN NaN 0.6671
1.034 2.3852 0.9371 0.3928
2.069 2.3552 0.6993 0.2968
3.103 2.3256 0.6538 0.2812
4.138 2.3029 0.6614 0.2873
5.172 2.2774 0.6954 0.3052
6.207 2.2527 0.7417 0.3292
7.241 2.2273 0.7966 0.3576
8.276 2.2116 0.8577 0.3877
9.310 2.1956 0.9253 0.4214
10.345 2.1799 0.9916 0.4548
11.379 2.1624 1.0577 0.4891
12.414 2.1469 1.1242 0.5238
13.448 2.1370 1.1968 0.5599
14.483 2.1339 1.2711 0.5958
15.517 2.1252 1.3472 0.6341
16.552 2.1156 1.4198 0.6711
17.586 2.1038 1.4883 0.7074
18.621 2.0929 1.5626 0.7466
19.655 2.0803 1.6388 0.7879
20.690 2.0786 1.7279 0.8313
21.724 2.0800 1.8166 0.8733
22.759 2.0836 1.9141 0.9187
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1 $ a a 1 4 1
M3NMANUIN 10 (Av) Ansh ladraansa () munnmeimagands (€") uazmasaunu
£y o A 'y A Aa A 4 1o 9 v o
19U (tan 6) ¥0IR19DNTITzE 1A TAa1NIATRIDNRLAUGAMIIUS I Ao TauDY

open-ended coaxial NIsZHLANAN 1.50 IBUANAT NFIIAINUD 0-30 MHz

F29A00 mnaii ladiannsa ulnmesmagade | masaunuy

(MHz) (dielectric Constant; 8’) (loss factor; 8”) (tan 6)
23.793 2.1063 1.9921 0.9457
24.828 2.1113 2.0640 0.9777
25.862 2.1132 2.1410 1.0133
26.897 2.1239 2.2322 1.0511
27.931 2.1420 2.3086 1.0778
28.966 2.1431 2.3836 1.1122
30.000 NaN NaN 1.63E+16
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' Ay a A oo 7 = " '
MIMANUIN 11 AAdn ladiaania €) ﬂmﬂﬂmaimsqmumﬂ (€) uazMaaUNUIIU
Y A [ A a = o [} o k) v o
(tan 5) VDIA WD NUVYITLISHUDU 1AVINIATOIDUNUAUFANUUNUIIFTI AN IIAUDY

open-ended coaxial NISZHLANAN 1.50 IBUANAT NFIIAIND 0-30 MHz

F29A00 mnaii ladiannsa ulnmesmIgade | masaunuy

(MHz) (dielectric constant; 8') (loss factor; 8”) (tan 6)
0 NaN NaN 0.6956
1.034 2.3476 0.9541 0.4064
2.069 2.3384 0.7079 0.3028
3.103 2.3207 0.6569 0.2831
4.138 2.3010 0.6647 0.2889
5.172 2.2797 0.6982 0.3063
6.207 2.2583 0.7457 0.3302
7.241 2.2320 0.8011 0.3588
8.276 2.2136 0.8609 0.3890
9.310 2.1990 0.9296 0.4227
10.345 2.1844 1.0004 0.4579
11.379 2.1656 1.0656 0.4920
12.414 2.1508 1.1349 0.5274
13.448 2.1401 1.2071 0.5638
14.483 2.1372 1.2838 0.6006
15.517 2.1279 1.3574 0.6380
16.552 2.1200 1.4331 0.6760
17.586 2.1096 1.5069 0.7144
18.621 2.0958 1.5817 0.7547
19.655 2.0866 1.6608 0.7958
20.690 2.0858 1.7544 0.8409
21.724 2.0881 1.8449 0.8834
22.759 2.1033 1.9500 0.9270
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1 $ a a 1 4 1
M3NMANUIN 11 (Av) Ansi ladaansa (€ amwvlnmeimsgaudes (€") uazmasaunu
9 A [ A a A o [l o Y v o
19U (tan 0) VYOIRNDWVIITLOLHUDU TAVINIATOIDNTLAUFANNUUUEFI Ao TALLY

open-ended coaxial NISZHLANAN 1.50 IBUANAT NFIIAIND 0-30 MHz

F29A00 mnaii ladiannsa ulnmesmagade | masaunuu

(MHz) (dielectric constant; 8') (loss factor; 8”) (tan 6)
23.793 2.1236 2.0216 0.9519
24.828 2.1246 2.0924 0.9844
25.862 2.1257 2.1728 1.0221
26.897 2.1287 2.2636 1.0633
27.931 2.1502 2.3492 1.0924
28.966 2.1554 2.4271 1.1262
30.000 NaN NaN 1.63E+16
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1 Ay A a oo s = " '

MIMANUIN 12 A1nsi ladaansia (€) ﬂmﬂﬂmaimsqmumﬂ (€) uazMaaUNUIIU
9 = @ Y o A a A o ] o k) v W

(tan 5) VDIAWDAVIITLYSANUA IAVINIATOIDUNWUAUFAULUUUIFI AVYHIIALUY open-

ended coaxial NSzHLINAN 1.50 IBUAINAT NFI9ANUD 0-30 MHZ

F29A00 mnaii ladiannsa ulnmesmagade | masaunuy

(MHz) (dielectric constant; 8') (loss factor; 8”) (tan 6)
0 NaN NaN 0.6820
1.034 2.4349 0.9872 0.4054
2.069 2.3930 0.7322 0.3061
3.103 2.3591 0.6811 0.2888
4.138 2.3301 0.6846 0.2939
5.172 2.2999 0.7177 0.3120
6.207 2.2750 0.7628 0.3353
7.241 2.2462 0.8190 0.3646
8.276 2.2312 0.8812 0.3948
9.310 22142 0.9461 0.4272
10.345 2.1972 1.0136 0.4611
11.379 2.1770 1.0797 0.4958
12.414 2.1631 1.1469 0.5300
13.448 2.1501 1.2169 0.5660
14.483 2.1466 1.2941 0.6028
15.517 2.1361 1.3653 0.6390
16.552 2.1287 1.4402 0.6766
17.586 2.1134 1.5091 0.7140
18.621 2.1036 1.5843 0.7530
19.655 2.0922 1.6622 0.7944
20.690 2.0856 1.7492 0.8389
21.724 2.0910 1.8442 0.8819
22.759 2.0946 1.9362 0.9243
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1 y a a 1 4 1
MINIMARNUIN 12 (A0) masi ladaanin (€) awnnmesmsgande (€) wazaaod
9 = @ Y o A a A 4 1o 9 v W
UNWAY (tan 0) YoIANDWIBITTOZANUA TR INATOIBNALAUTANULNUSIFY A20H2TR

UL open-ended coaxial NTzBINAN 1.50 LBUANAT NFIAIUD 0-30 MHz

F29A00 mnaii ladiannsa ulnmesmagade | masaunuy

(MHz) (dielectric constant; 8') (loss factor; 8”) (tan 6)
23.793 2.1183 2.0134 0.9506
24.828 2.1270 2.0914 0.9831
25.862 2.1303 2.1688 1.0179
26.897 2.1384 2.2590 1.0563
27.931 2.1522 2.3353 1.0850
28.966 2.1478 2.3994 1.1171
30.000 NaN NaN 1.63E+16
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1 ~ a a 2 J J = 144 !
MIMANUIN 13 AAan ladiaanin €) ﬂmﬂﬂmaimsqmumﬂ (€) uazMaaUNUIIU
< o A [l A Aa ~ [ [ v ¢
(tan 5) VDUNAADAUVIINIUAAUANNDING 27.12 MHz NTEAVNANIU 640 aa 11u
a [ 4 a J (] o v o
sEeIa1 220 IUIN fmmm?ﬁmanﬁgmucﬁmmgmumqq Freritauu open-ended coaxial

N%29A210D 0-30 MHz

F29ANND Anait ladiannsn ulnmesmsgayde | masdunuy

(MHz) (dielectric constant; 8’) (loss factor; 8”) (tan 6)
0 NaN NaN 0.670
1.034 2.369 0.928 0.392
2.069 2.320 0.674 0.291
3.103 2.289 0.619 0.270
4.138 2.267 0.623 0.275
5.172 2.246 0.652 0.290
6.207 2.224 0.694 0.312
7.241 2.205 0.742 0.337
8.276 2.182 0.800 0.367
9.310 2.171 0.865 0.398
10.345 2.158 0.932 0.432
11.379 2.145 0.994 0.464
12.414 2.126 1.054 0.496
13.448 2.114 1.121 0.530
14.483 2.103 1.188 0.565
15.517 2.099 1.260 0.600
16.552 2.093 1.335 0.638
17.586 2.083 1.406 0.675
18.621 2.067 1.474 0.713
19.655 2.062 1.550 0.752
20.690 2.060 1.634 0.793
21.724 2.061 1.723 0.836
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1 $ a a 1 4 1
MINMANUIN 13 (Av) Ansh ladaansa (€ awvlnmeimsgade (€") wazmasaunu
< U A [l A Aa ~ o o v J ]
U (tan O) VPUNAADUTLIWIUADUAINDING 27.12 MHz NTTAUNGINU 640 Tad 15lu
a [ 4 a J (] o v o
52021781220 U1 TaannTesduiuaugauIuEIge A181 ALY open-ended coaxial

N%29A210D 0-30 MHz

F29ANND Anait ladiannin ulnmesmsgayde | masdunuy

(MHz) (dielectric constant; 8’) (loss factor; 8”) (tan 6)
22.759 2.070 1.820 0.879
23.793 2.083 1.900 0.913
24.828 2.112 1.978 0.937
25.862 2.129 2.031 0.954
26.897 2.126 2.086 0.981
27.931 2.120 2.155 1.017
28.966 2.112 2.231 1.056
30.000 NaN NaN 1.63E+16




123

' A a J A v dy J 2 S A A Aa A
MINMANUIN 14 ANURAYUDIYUN IV (°C) (Mna8y + SD) TumsaeudueuoInWIeINNNTY 11 1Woimua NHIUAAUAINNDING 27.12 MHz 0

FETAUNAIIUAN

@ [ v
FEAUNAINU (INR)

1391
Guit) 530 560 590 620 640 670 730

20 293+5.9 258+0.1 24.140.1 27.1+1.1 252+0.4 27.0+1.1 23.940.1
40 325+52 29.9+0.3 28.5+0.0 312403 28.8+0.5 325+ 1.1 29.6+0.1
60 36.8+5.2 34.6 + 0.4 33.4+0.1 35.8+0.1 343+0.6 378+ 1.6 36.0£0.3
80 39.9+5.7 38.9+0.2 382+0.1 40.8 0.1 39.3+0.3 432413 41.7+0.1
100 444436 433+0.2 429+04 458 +13 446+04 487+ 1.7 48.0£0.4
120 47.7+3.0 47.9+0.4 47.6+0.6 50.4+0.1 49.9+0.4 54.142.5 53.4+0.1
140 513+2.1 52.1+0.0 520+ 1.0 54.1+2.0 54.9+0.4 590.6+1.8 59.140.1
160 543+0.8 56.4+0.1 56.5+1.2 60.2+0.5 59.9+0.6 65.2+1.9 65.0+0.2

180 57.5+04 609+ 1.1 60.8+1.3 64.6 £ 0.7 65.0+0.1 70.6 £2.2 70.8+0.2
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MANUHIN A

a ¢y aa
AAN1IAUNIISHUBHAN NG DA
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MANUHIN A

a d aa
Nﬁﬂ'l‘i?!ﬂi'lgﬁsilli’)%lﬁﬂ]\‘lﬁﬂﬂ

a J aa ! a a
AINMANHIN 1 WaﬂWi'JLﬂﬁWgWﬂWﬂﬁﬂﬁﬂWﬂﬁﬁqﬂﬂlﬁﬂﬂﬁﬂ (dielectric constant; 8,) Tu

FEYLHIUNANT 0.50, 1.00 1AL 1.50 L¥UANAT

Source SS df MS F P
Corrected Model 1.869a 11 170 142.688 .000
Intercept 535.264 1 535.264 4.4955 .000
Stage 331 3 110 92.768 .000
Plate 1.201 2 .601 504.261 .000
Stage * Plate 337 6 .056 47.124 .000
Error 114 96 .001
Total 537.248 108
Corrected Total 1.984 107

a. R Squared = .942 (Adjusted R Squared = .936)

a J aa J =
AT NHNANUIN 2Wﬁfﬂi')!,ﬂi13’”‘1/]WQﬁﬂ@]ﬂHW\IﬂW]@iﬂ'ﬁqwﬂLﬁﬂ (loss factor; 8”) 61,‘1'!

FTYSHIUNANT 0.50, 1.00 1AL 1.50 LyUALNAT

Source SS df MS F P
Corrected Model 1.869a 11 170 142.688 .000
Intercept 535.264 1 535.264 4.4955 .000
Stage 331 3 110 92.768 .000
Plate 1.201 2 .601 504.261 .000
Stage * Plate 337 6 .056 47.124 .000
Error 114 96 .001
Total 537.248 108
Corrected Total 1.984 107

a. R Squared = .989 (Adjusted R Squared = .988)
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a 4 aa 1
ATMANUIN 3 WANITUATIEHNNADAAADAUNULAUY (loss tangent; tan 6) Tuszognig

Wani 0.50, 1.00 1AL 1.50 1¥UANAT

Source SS df MS F P
Corrected Model 26.573a 11 2.416 1.9553 .000
Intercept 253.828 1 253.828 2.0545 .000
Stage 161 3 .054 43.417 .000
Plate 26.367 2 13.183 1.067 .000
Stage * Plate .045 6 .007 6.068 .000
Error 119 96 .001
Total 280.519 108
Corrected Total 26.691 107

a. R Squared = .996 (Adjusted R Squared = .985)

a 4 aa J < J A =)
MINNANUIN 4 Wafﬂiﬂlﬂi131’7‘VI’Nﬁi‘lﬁﬂl@\?HJ'E]5Lcﬁu@]ﬂ’li@]’lﬂlﬂaﬂﬂl@\iﬁjj\iﬂﬂlﬂlﬂ'ﬁ

9 H ] 1
Callosobruchus maculatus W 3 528233 AN TaNA LA UAINDINY

3

A @ @ v a
27.12 MHz NTZAUNINU 640 96 8219071 120 'J'Ll’lﬁ

Source df SS MS F P
Stage 2 387.255 193.628 791 471
Error 15 3669.640 244.643

Total 17 4056.895
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a o aa J 3 4 {
MINANUIN 5 21519 LSD U0InansiasIznnanaveulesisudnisnemasuoinig
' Y H i
02382 Callosobruchus maculatus N3 538393 YAY TankIuATY

ANUAINYG 27.12 MHz NSZAUNAINU 640 S szoziian 120 Jui

(D) treatment (J) treatment Mean Difference (I-J)  Std. Error Sig.

1 2 -3.01833 9.03037 743
('l 3 7.97667 9.03037 391
2 1 3.01833 9.03037 743
LSD
(r1uoU) 3 10.99500 9.03037 242
3 1 -7.97667 9.03037 391
(@nug) 2 -10.99500 0.03037 242

a 4 aa o J 9 o
MINTNNANUIN 6 Waﬂ1i’)!ﬂi’l%’ﬂﬂ’l\1ﬁﬂﬁi]'lu’)ullllﬁﬂ?ugﬂﬂ?]ﬂﬂfl@ﬂf] Callosobruchus

a

9 H H 1 H
maculatus N3 3 58EJ$ﬂT§L%iiym‘lJTmﬂaﬂﬁNWHﬂauﬂ’ﬂhﬂ’Jﬂq 27.12 MHz

[

{ @ v a = [ 3 o I
“ﬁ%ﬂﬂ‘wa\‘iﬂu 640 98 JTETIAl 120 IUIMN Wa\‘lgﬂ'lﬂlﬂlliﬂ‘ﬂ']!ﬂu

[ 4
sreznal 4 dilann

Source SS df MS F P
Corrected Model 13181.222a 5 2636.244 54.021 .000
Intercept 78586.778 1 78586.778  1.6103 .000
state 11692.056 2 5846.028  119.796 .000
treatment 1296.000 1 1296.000 26.557 .000
state * treatment 193.167 2 96.583 1.979 156
Error 1464.000 30 48.800
Total 93232.000 36
Corrected Total 14645.222 35

a. R Squared = .900 (Adjusted R Squared = .883)
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a d aa < J { o
AN IANUIN T Nafﬂi?m51314‘Vn\iﬁﬂW’UENL‘]JE]iL“]fu@]ﬂWﬁ@anmaﬂ"Uﬂ\‘]@shﬂﬂ]L%ﬂ’JﬁgEJ$

a [ [

o FY A A A A [ 4
ANUA NATUAAUANUDING 27.12 MHz NTTAUNANIU 640 1214

JTeLInN 120, 140, 160, 180, 200 tiae 220 i

Source df SS MS F P
Time 5 8665.019 1733.004 16.577 .000
Error 30 3136.372 104.546

Total 35 11801.391

Aa aa 3 !

ANTNNANUIN 8 ©1519 LSD GU'E)\?Waﬂ']i'llﬂﬁﬁlgﬁ"l’n\‘]ﬁ'ﬂ@]GU?)\1Lﬂ@gl%uﬁ,ﬂ'ﬁﬂWﬂﬂaﬂﬂl@\?ﬁ}jﬂ
o A [ A A A Aa A [ @

DIVYITTYSANUA NATUAAUAIINDING 27.12 MHz NTTAUNAINU 640

a4 szezna 120, 140, 160, 180, 200 uag 220 A

(I) treatment (Dtreatment  Mean Difference (I-J)  Std. Error  Sig.

2 -14.10833* 5.90327  0.023
3 -8.68500 5.90327 0.152
1
- 4 -15.04500* 5.90327 0.016
RF 120 27U
5 -24.45667* 5.90327 0.000
6 -49.14167* 5.90327  0.000
1 14.10833* 5.90327  0.023
3 5.42333 5.90327 0.366
2
- 4 -0.93667 5.90327 0.875
RF 140 31U
5 -10.34833 5.90327 0.090
LSD
6 -35.03333* 5.90327  0.000
1 8.68500 5.90327  0.152
2 -5.42333 5.90327 0.366
3
n 4 -6.36000 5.90327 0.290
RF 160 31U
5 -15.77167* 5.90327 0.012
6 -40.45667* 5.90327  0.000
1 15.04500%* 5.90327  0.016
4
2 0.93667 5.90327 0.875

RF 180 210
3 6.36000 5.90327  0.290
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5 -9.41167 5.90327 0.121
6 -34.09667* 5.90327 0.000
1 24.45667* 5.90327 0.000
2 10.348330 5.90327 0.090
5
< 3 15.77167* 5.90327 0.012
RF 200 94
4 9.41167 5.90327 0.121
6 -24.68500* 5.90327 0.000
1 49.14167* 5.90327 0.000
2 35.03333* 5.90327 0.000
6
7 3 40.45667* 5.90327 0.000
RF 220 UM
4 34.09667* 5.90327 0.000
5 24.68500%* 5.90327 0.000

A @

NUBING * LAAINTINABINANUUANANBE NI ATYNINADA (0L 0.05)

a 4 aa J 2 J dy v A A A =~
MINNNANUIN 9 NANISAATIZHNNADAVD UL DT IFUAANUTUVDID UVYINHIUAAUAIIND

'
[

a { @ (% v J a ~
g 27.12 MHz ﬁimuwmqm 640 A FTYLINT 220 IUIN LAEDD

~ AN v A
e lirunau (YANIVAN)

Independent Samples Test
Levene's Test for
Equality of t-test for Equality of Means
Variances
Sig. (2- Mean Std. Error
F Sig. t df
tailed) Difference Difference
Equal variances 5.203 0.029 18.698 34 .00000 0.42000 0.02246
assumed
Equal variances not 18.698 | 29.539 .00000 0.42000 0.02246
assumed
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a 4 aa 1 <O N 4 H
MIMANUIN 10 HANIIIUATIZHNADAUDIAT Hardness (N) TUDAVIINHIUAAUANND
NG 27.12 MHz ATEAUNAINU 640 Jad sToga1 220 31 Lagd?

=) -d' T gi
W ldrunau (ganaunw)

Independent Samples Test
Levene's Test
for Equality of t-test for Equality of Means
Variances
Sig. (2- Mean Std. Error
F Sig. t df
tailed) Difference | Difference
Equal variances .007 936 2.727 358 .007 8.56259 3.13994
assumed
Equal variances 2.727 | 357.866 .007 8.56259 3.13994
not assumed

a 4 aa 1 v A 4 Aa
ANTWNNANUIN 11 HANITUATIEUNNNADAUDIAT L* Gluﬂ?Lﬂlﬂ?VlW?uﬂﬁuﬂ’)'liJﬂ’)ﬂﬂ 27.12

]

~ v (X v J a = v A A ]
MHz NTZAUVNINIU 640 I8 3282901 220 IUIN !Lﬁ$ﬂ3!‘llf]'l°ﬂulll

' A
AU Y (ﬂgﬂﬂ’)ﬂﬂﬂ)

Independent Samples Test
Levene's Test
for Equality of t-test for Equality of Means
Variances
Sig. (2- Mean Std. Error
F Sig. t df
tailed) Difference Difference
L* Equal variances | .051 .822 16.409 430 .000 1.05287 .06417
assumed
Equal variances 16.409 | 429.791 .000 1.05287 .06417
not assumed
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a J aa 1 < y 4 {a
MINMANUIN 12 WANITUATIZHNNADAV0IAT a* TUDNTeINHIUATUANNDING 27.12
~ o o v o a ~ d = A v
MHz NILAUNGINY 640 a8 Tzezal 220 219 uaznuvedIn'li

1 d‘
FIUAAY (YANIVAN)

Independent Samples Test
Levene's Test
for Equality of t-test for Equality of Means
Variances
Sig. (2- Mean Std. Error
F Sig. t df
tailed) Difference | Difference
a* Equal variances 525 469 -3.793 430 .000 -.11931 .03145
assumed
Equal variances -3.793 | 429.552 .000 -.11931 .03145
not assumed

a o aa 1 < {1 4 a
ATNMANUIN 13 HANITUATICHNINADAUDIAT b* 1UQQL%ﬂQﬁWWUﬂ§Uﬂ31N§QV]8 27.12

3

~ v (X v a = v A A ]
MHz NTZAUVNINIU 640 6 3282901 220 IUIN !Lﬁ$ﬂ3!‘llf]'l°ﬂ“lll

' A
AIUAAY (ﬂgﬂﬂ’)ﬂﬂﬂ)

Independent Samples Test
Levene's Test for
Equality of t-test for Equality of Means
Variances
Sig. (2- Mean Std. Error
F Sig. t df
tailed) Difference | Difference
b* Equal variances 58.626 .000 -14.823 430 .000 -1.76190 .11887
assumed
Equal variances -14.823 | 347.44 .000 -1.76190 .11887
not assumed
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a 4 aa J o
MINMANUIN 14 WANIAATIZHNNADAVOIAIANUNUAGIFA (Peak viscosity) THHNTe?
AAUAAUAMNDING 27.12 MHz N5$AUNSINU 640 TAd svezinan

a =~ v d' T d’
220 UM uaza’mﬂm‘lumuﬂau (‘]qfﬂﬂ?]ﬂﬂll)

Independent Samples Test
Levene's Test
for Equality of t-test for Equality of Means
Variances
Sig. (2- Mean Std. Error
F Sig. t df
tailed) Difference | Difference
Equal variances 175 .685 -1.555 10 151 -99.16667 63.77064
assumed
Equal variances not -1.555 9.458 151 -99.16667 63.77064
assumed

a J aa 1 1
AINMANUIN 15 Naﬂ”IS’JLﬂi”IgTWINﬁﬂ@]GU@QﬂTﬂ’NNﬂQ‘VIU@@ﬂﬁﬂ’JUﬂJ?NLL%}JQ (Breakdown)

a

Q'/ H 1 4 H H U U o d’
UMV IMAIUAAUANUDING 27.12 MHz  NIZAUNAINY 640 A4

q

a = = A o A
F¥YLIAT 220 IUIMN Llagﬂﬂlﬂlﬂjﬂllllﬂ']uﬂﬂu (Gljﬂﬂ'lllﬂll)

Independent Samples Test
Levene's Test
for Equality of t-test for Equality of Means
Variances
Sig. (2- Mean Std. Error
F Sig. t df
tailed) Difference | Difference
Equal variances .065 .804 -2.473 10 .033 -24.50000 9.90651
assumed
Equal variances not -2.473 9.949 .033 -24.50000 | 9.90651
assumed
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a 4 aa J Y
A1INNMANUIN 16 Naﬂﬁ’Jmﬁ%W%TQﬁﬂﬁm@QﬂTﬂ?TNﬂﬁﬂgﬂﬁWﬂ (Final Viscosity)sl,uﬂ’r]ﬁlﬂ?]

MUATUANUDING 27.12 MHz NTLAUNAINY 640 08 T282170)

£

a ~ v d' T d’
220 UM uazmwmm‘lummau (‘]qfﬂﬂ?]ﬂﬂll)

Independent Samples Test
Levene's Test
for Equality of t-test for Equality of Means
Variances
Sig. (2- Mean Std. Error
F Sig. t df
tailed) Difference | Difference
Equal variances 371 .556 -1.143 10 .280 -134.33333 | 117.52182
assumed
Equal variances not -1.143 9.388 281 -134.33333 | 117.52182
assumed

a 4 aa U @ ) {
AT NNANUIN 17 NﬁﬂTi’JLﬂiTZﬁV]Nﬁﬂ@]ﬂlﬂﬁﬂTﬂﬁﬁl‘lﬂ’Jﬂlf’Nu‘i’jﬂ (Setback) Tunwen

a

AUAAUANNDAING 27.12 MHz NIZAUNAINU 640 106 Tezia 220

q

]
=1

a =~ o A v A
IUIMN Llﬁgﬂﬁlﬂ]ﬂjﬂthWTUﬂau (G]qfﬂﬂ?]_lﬂll)

Independent Samples Test
Levene's Test
for Equality of t-test for Equality of Means
Variances
Sig. (2- Mean Std. Error
F Sig. t df
tailed) Difference | Difference
Equal variances 677 430 -.642 10 535 -35.16667 54.78529
assumed
Equal variances not -.642 9.296 536 -35.16667 54.78529
assumed
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A1T1INIANUIN 18

G

a 4 aa J a A
HAN1IAATIZHNNADAVOIAIgUHYNIETUAUANNIA (pasting

[

= A Aa a
temperature) TunveaMiIUAIUANNDING 27.12 MHz  N52AL

E]

o v a ~ J A Ay 1 A
WANTU 640 A 282381 220 IUIN LLazﬂ’Jmlﬂ’mlliJNWﬂau (i‘fﬂ

AIUAN)
Independent Samples Test
Levene's Test for
Equality of t-test for Equality of Means
Variances
Sig. (2- Mean Std. Error
F Sig. t df
tailed) Difference | Difference
Equal variances 10.654 .009 -1.200 10 258 -2.49167 2.07706
assumed
Equal variances not -1.200 5.465 .280 -2.49167 | 2.07706
assumed

a L4 aa J { a a2 = A 4
MINNANUIN 19 Naﬂ’l‘i')!ﬂi’l%‘ﬂ‘ﬂWQﬁﬂ@lﬂlﬂ\iﬂWﬂ\?‘17]11ﬂflmﬂ‘ﬂﬁﬂ ( 8’) Gluﬂﬂ]!ﬂlf]ﬂ]‘ﬂﬂ'luﬂﬁu
Aa ~ [ [ v J a
AUDING 27.12 MHz N3EAUNAINNU 640 I8 58821901 220 amﬁ

o A Ay o1 A
Llﬁgﬂ'JleJfJ'WlthWTHﬂau (G]qfﬂﬂ'll‘ﬂﬂll)

Independent Samples Test
Levene's Test for
Equality of t-test for Equality of Means
Variances
Sig. (2- Mean Std. Error
F Sig. t df
tailed) Difference | Difference
Equal variances 24.026 .000 -2.423 88 .017 -.00842 .00348
assumed
Equal variances not -2.423 | 60.353 .018 -.00842 .00348
assumed
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a 4 aa J = 11} v A A
MININMANUIN 20 Naﬂﬁ]!,ﬂi'lg‘ﬂ‘lmﬂﬁﬂﬁ"]]@\i!LWﬂLﬁ@iﬂﬁ’gj’fﬂJ!ﬁﬂ (€ )1“'5]3!%83‘1/]0“1!

a

ABUANNDING 27.12 MHz NTLAUNAINY 640 A6 520281 220

a =~ v d' [N d’
IUMN uaza’mmmllumuﬂau (‘]qfﬂﬂ?]ﬂﬂll)

Independent Samples Test
Levene's Test
for Equality of t-test for Equality of Means
Variances
Sig. (2- Mean Std. Error
F Sig. t df
tailed) Difference | Difference
Equal variances 462 499 -2.060 88 .042 -.01129 .00548
assumed
Equal variances not -2.060 | 86.083 .042 -.01129 .00548
assumed

a J a

a st L d A 4
MINNMANUIN 21 Wﬁﬂ1§3lﬂ51$1’i‘1/]1\1’dﬂ@5116\‘1Lﬂ@il%u@ﬂ1iiﬂ1mﬂiﬁﬂlmi]'Jl,"llfJ'J‘V]WTL!ﬂau

a

a { [ (% v J a
AUDINg 27.12 MHz ﬁigﬂ'ﬂwa\i\ﬂu 640 106 JTaTLIAN 220 'Ju’l‘ﬁ

o A AN o A
uazaammamiuwwuﬂau(qﬂﬂauQN)

Independent Samples Test
Levene's Test
for Equality of t-test for Equality of Means
Variances
Sig. (2- Mean Std. Error
F Sig. t df
tailed) Difference | Difference
Equal variances .042 .842 -5.007 10 .001 -1.26333 .25233
assumed
Equal variances not -5.007 | 9.997 .001 -1.26333 25233
assumed
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a J aa J I o = v A A =
MINMANKIN 22 WamsBATIzHNNaoaveudesidua lUsauvesnuderNmiunaun1ue

Ng 27.12 MHz ATZAUNGINY 640 TAd s¥eznan 220 31 Lagd?

=) -d' T gi
W ldrunau (ganrunw)

Independent Samples Test
Levene's Test
for Equality of t-test for Equality of Means
Variances
Sig. (2- Mean Std. Error
F Sig. t df
tailed) Difference | Difference
Equal variances .017 .899 2.919 10 .015 49167 .16841
assumed
Equal variances not 2919 | 9.998 .015 49167 .16841
assumed

a 4 aa J 3 @ v A A 4 {
MINNMANUIN 23 Waﬂ’liﬂlﬂi’lgﬂ‘i/nﬁﬁﬂﬁ"llﬂﬂHJﬂilcﬁu@ﬂmlluﬂlflﬁﬂ?kﬂlﬂﬂﬂﬂ’luﬂﬁuﬂﬁ’lﬂa

a { @ (% v J a ~ o
g 27.12 MHz ﬁim‘uwmﬂu 640 QA TTITLIAT 220 JUIN UALDH

= d' L d‘
e lirunau (YANIVAN)

Independent Samples Test
Levene's Test
for Equality of t-test for Equality of Means
Variances
Sig. (2- Mean Std. Error
F Sig. t df
tailed) Difference | Difference
Equal variances .008 931 4.677 22 .000 .24864 .05316
assumed
Equal variances not 4.677 | 21.380 .000 .24864 .05316
assumed
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a J aa s 2 s A v A A A =
MINMANUIN 24 HANMITAATIZHNWADAvEURTIFUATE TovpInUVBINAIUAAUAIND
NG 27.12 MHz ATZAUNEINU 640 TAd svezinan 220 31 Lagd?

=) -d' T d‘
W ldrunau (ganrunw)

Independent Samples Test
Levene's Test
for Equality of t-test for Equality of Means
Variances
Sig. (2- Mean Std. Error
F Sig. t df
tailed) Difference | Difference
Equal variances .066 .803 2.824 10 .018 .20000 .07083
assumed
Equal variances not 2.824 | 9.885 .018 .20000 .07083
assumed

a J aa J < J o A 4 {a
MINNANUIN 25 Naﬂﬁ’gm‘ﬂwﬁmﬁaaﬁmmLﬂflimumﬁ}wmmmmﬂmuﬂﬁummaaﬂq
A @ (% v a v A
27.12 MHz N3gAUNANTU 640 A9 2823071 220 'Ju’l‘ﬁ UAagDUVIIN

T d‘
Turunau (YANIVAN)

Independent Samples Test
Levene's Test
for Equality of t-test for Equality of Means
Variances
Sig. (2- Mean Std. Error
F Sig. t df
tailed) Difference | Difference
Equal variances 1.243 291 -1.164 | -1.164 272 -.09543 .08201
assumed
Equal variances not -1.164 9.091 274 -.09543 .08201
assumed
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a 4 aa s 2 o v A A A
MINMANUIN 26 HAMIAATIZHNNEDAveuoidudos TuTaguesnadernmiunau
ANMWDING 27.12 MHz NIgAUNEIU 640 Tad szezial 220 3ud

= d' [N} d’
LLﬂZﬂ'JL“IJEI’JVIlliJNTHﬂEIu (‘]qfﬂﬂ?]ﬂﬂll)

Independent Samples Test
Levene's Test
for Equality of t-test for Equality of Means
Variances
Sig. (2- Mean Std. Error
F Sig. t df
tailed) Difference | Difference
Equal variances 547 2 .639 .06500 .11885
assumed
Equal variances not 1.135 672 .06500 11885
assumed
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MANHIN 3

A A
NNIATOIND
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MANUIN 3

A A
NNIATDIND

y
AR
R
SRR Y
A A R RS R SR

3

WY

DY

RS

Y e 9 o A 4 v [l = @ 9
NN 2 96 well plate (lslfsl,UﬂWimEl\?ﬂ'Nﬂﬂlmﬂﬂﬁﬁllﬂiz&lgqﬂlfﬂl‘lﬂﬂﬁgﬂ%ﬁu@uuﬁ%igﬂgﬂﬂlm
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B . . > e

a

M 3 1A MIAAAUAINDING (Radio frequency generator)
(Sairem, France) ﬁ%ﬁﬂuﬁ%ﬂ%ﬂﬂ‘;ﬂﬂﬂ Institute of Agriculture Engineering,

University of Gottingen, Germany AND 27.12 MHz

4 a Ja 4 ] ) . v 1
MN4 Lﬂ’%ﬂmmiwWawﬁuﬂummmuuu&lmﬁ (impedance analyzer) mm‘uﬂizmmmmu

MaNAVUIUIAZHITALVY open-ended coaxial
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1 9
N 6 1AT09IALDTUNEDI1MT (Texture analyzer; TA-Xtplus)
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!
PHT-ADB-CHU 28 45121

iRy PHTADD-OMU 2645121
£l
T URU1S Spectrophotomiter

g 8 andnlas T lnlned (spectrophotometer; SPE CORD 40, Analytik jena AG)
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i1 9
M 10 1AT99AT12H 1T UNIHUA (Fat analyser; AVANTI 2055, Foss Teactor, Sweden)
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MN 11 1wTaiaNuriavosnaaduainila (Rapid Visco Analyser, RVA-4)
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A Y A
sz InEIvey

WIBATIAT B WA

19 ga1AY 2529

o < = oo =2

duFamsanesuisenAnuIneulae
a a 14

aninemaas-ndlamans

10 15938UHNQI TINIANNGY

Unsdnw 2547

o = 1% A A % a
dusansanszauligaas memanstude
=3 ] I ~
a1vna Tu Tagraansinuned
AULIAINITVUALYATINATIUNYAT
a [ 159 o v A 1
P INeaeun 19 3arIaeeluy

AUmsdam 2552



