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Abstract

Title: Original soap types and contents in natural rubber, Hevea brasiliensis, latex
Author: Dr.Wilairat Cheewasedthan

Some chemical and physical properties and original Soap types and contents in Natural
Rubber, Hevea brasiliensis, Latex have been investigated. The study was divided into two parts.
The first part is the study of soap types and contents in same natural rubber strain, RRIM 600,
planted in two areas, Rayong province in the east and Phatthalung province in the south. The
second part is the study of soap types and contents in different natural rubber strains planted in
same area, Phatthalung province in the southern part. In the first part, it was found that there is no
sifnificantly different between quality of latex from Rayong and Phatthalung province in pH, dry
rubber content and KOH number. The pH values of latex from Rayong and Phatthalung province
were found in the range of 6.59-6.76 and 6.43-6.86, respectively, while dry rubber contents were
found in the range of 24.23-32.52 and 26.1-33.6, respectively and KOH numbers were found in

the range of 0.24+0.00 and 0.38+0.04, respectively.

The significantly different at p<0.05 of conductivity values of latex from Rayong and
Phatthalung province was found only in April in the range of 2.64-2.88 and 2.49-3.14 mS/cm,
respectively. The density of Rayong and Phatthalung province latex in the range of 0.926-1.060
and 0.775-1.144 was found significantly different (p<0.05) in February and March. While the
total solid content in both latex in the range of 38.75-55.05 and 35.37-40.12 was also found
significantly different in February. In the second of the study, there was no significantly in pH
values of three latex strains; RRIM600, PB255 and BPM24 which were found in the range of 6.6-
7.0. The conductivity of three strains latex was found in the range of 2.5-3.5 mS/cm, the
conductivity of BPM24 latex was found significantly higher than that of RRIM600 and PB255
latex. The density of BPM24 latex in February and March also found significantly higher than
that of RRIM600 and PB255 latex. The dry rubber content and total solid content of three latex
strains were found in the range of 30.26-49.36% and 25-40%, respectively. During the whole
period of study, the PB255 latex was found having significantly different (p<0.05) of dry rubber
and total solid content than the other two latex strains and the KOH number of RRIM600 was
found significantly highest among three type of latex strains.

In the analysis of soap type and content in natural rubber latex sample, soaps were
prepeared as esters and analysed by mean of gas chromatography. The methyl ester of C8 fatty

acid was found in all latex samples both from Rayong and Phatthalung latex. While the methyl



esters of C10 fatty acid was found at 2.78% of sample and that of C12 ans C18 fatty acids were
found at 38.88 and 25% of latex sample, respectively. The methyl ester of C8 fatty acid was also
found in all latex strains in every sampling time. While the methyl esters of C12 fatty acid in
RRIM 600 was found from March. Both type and content of methyl ester of fatty acids were
found highest in April.

In this study, fatty acid analysis in concentrated latex after sampled after centrifugation
within 12 hrs, 5 sampling times and each time from 3 instruments was also investigated. Esters of
fatty acids i.e. hexanoic (C6), octanoic (C8), decanoic (C12), palmitic (C16) and octadecanoic
(C18) acid were detected in the range of 0.20-0.80, 0.10-0.50, 0.02-0.07, 0.01-0.03 tta1g 0.20-0.50

% weight by weight, respectively.
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3.2 ?m%wmlmmmsmnvhwmmﬂWuﬁfdaﬂ‘%mmauﬂmimnmmmﬁ
3.2.1 mmNzvieameiveansalwiunminessssurIAdiemaiin HPLC

a) AMIEMIMNNUVDUN309 HPLC
8931013 112 (Flow rate): 0.5 mL/min
lanaouf: Acetonitrile: Methanol lusasidau 7s: 25 TaglSuasde
U5uas
BUAVDINDFN: Prevail Organic acid 150 X4.6mm, Sum
ANMWEIAAN: 210 nm
Run Time: 20 U171
Injection volume: 20 lulnsans

b) M3A3ENAITAzAENIA VT UINATFIU

2.99n5A 1V UYTA Analytical grade VoInsA luduAwUA C6 — C22 uaz C17 i

]
v A

Y Y g’ ]
az 1 psulduiminiuiven
3.aza181u Isopropanol TuTinasianzaude 100 Jadans 1 ldasazaiensa
luiiuanesgrudtianududu 10,000 Taansuseans niediuludruaiu (Part
per million, ppm)
¢) M3ANHIAN retention time YOIM5AZAENIAIVNUMNIATGIUAIENATIA HPLC
1.ia3eua1saza1wnsa ludumasg1ududu 3,000 Nadnsuaeans 1as10919910
d1saza1onsa luiuaasgu
° a g . . Y A £~ A Y
2. 9IIANTIZHN retention time AIYATOI HPLC-PDA FINEN1IZUDUATOIAINUD
3.2.1 2 lagiin1saalsuias 20 ulL
3. MuamanasaresazaulslsIu (%CV) YoM retention time
1 o a 4 a 19 Y v . ] [ P
4.ApUMMIANI TSNV IajdoaliaIn (Mobile phase) gulunadauun
a Al 1 a ¢ A 4
151 um ATz noUTZIA 30-60 YN ABUMTIUATIZHIND 1H base line AIN
a d Ia ?:’ a a
d) myaanzHUsnavesailuiessssuw1Ane3t External - standardization
~ o Aa Yy 9
1. Raesaza1eunsgIunIa ludundanududu 300 ppm
=1 [ Y] 4 1 dy d' 9 v
2vunsuaasnNnuduiussevaiunldnsivvesarsazarensa lvsiu

a Aa o 1

wasgunuaNudutuuens luduluwiie iaansudodaas

Y v 1 v
3ahunldnswin ldannasdredranmanuduiuTaslsaumaduansain'ld
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a d d Y 1' a a
3.2.2 ﬂ]‘i'J!ﬂi1$ﬁ!®ﬁ!ﬂ®§ﬂlﬁﬁﬂﬁﬂ1€lﬂlu%1ﬂu1ﬂ1\1ﬁ§iu‘ﬂ1ﬂﬁaﬁﬂ!‘ﬂﬂuﬂ GC-FID

a d Jd Y 5 a
3.2.2.1 ﬂ1§'J!ﬂi1%‘ﬂ!i’)i‘l’!‘ﬂE)i"llf‘)Qﬂﬁﬂﬂﬂl&l‘u’ﬂ1ﬂ‘u1€n@ﬁﬁiu%1ﬂﬁﬂ

\ A
a) aN1IzMIINNUVaAnIanalasninns v

Inlets temperature: 250 DA T AT

wlandeudi: uiadiden

Purge Flow to Split Vent 60.0 mL/min @0.75 min

Oven temperature: Initial 75 °C hold 1 min 131 25 °C /min to 200 °C hold 1 min
i1 5 °C/ min to 300 °C hold 5 min

Detector: 300 °C H,/Air 18a31013'1a 35: 400 fladaasaewii

Injection volume: 4 1ulnsans

J Y] o a a d a
b) f'n5!ﬂ%ﬂll!ﬂi’l’!‘nE)T’Ilf‘)QﬂﬁﬂnlsllN1-!11-!‘H1811\1ﬁi5““5191&!@33!?\51%1’199{38!7]?]1!?1 GC

Y
o 4 o ) (Y] a
mmsaseueamesvoania liiuluiiiers TagdauiladdTvod Graces  and

Mancha (1992)

1.
2.

v Y
lulamsazarensa lviiuuasgiu niedaiets 0.2 niu
BUANTAzAENaN 6.6 Haaans 39152N01A28 Methanol: Toluene:

. Yy 9
2,2-dimethoxypropane: 0.1 M H,SO, (Garces and Mancha,1992) wera 19
v Y A I a )=}

AuAenIoaNauiluia 30 1N
a A aa Yy Y o Y A I ~
1AW Heptane 2 Hadansnay lidinuamansowaundunal 3 win

i
a = a =

Y a aa J :} 9 [~ =
MalnmiAalnsengumgil 80 serraFea lue19i13ewdlual 10 w1
1 9y Y o A

we lasazangnua

Y a aaan A a =~ J g’ o 9 I
nelviinalgaserngungil 80 earusaided lue1ainiusewilumal 1
v v Y
Frluadmsunsa lvaiuuag 2 9 Tue Swmsudlrog1aies

PR 091' A a gy =1
MaldidutazuentuNngavigivioslszuna 30 win

1 ng; [ a a3 § a
aaasazaleaIula(¥u Heptane) Ta'lu vial Yardunungauvigiidszum
1 < a

0 oA 1 U0 I IUNULITOMINATIZH

a =

< { ' [ a 4 4
Lﬂuﬁqquu 0 ’e)ﬂmmfaLGBEJﬁﬁlu%fmmwwmzimmﬁwwghmﬂ%ﬂm GC
ANHIAY retention  Time  wpweaMosvoInsa luiiuuasgiu Tasia
158221011937 1Uve9nTa luiu AaanzmIninuveunieslude 4.2 a)
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1 o a 4 a 1y ~ Y [ 2 A
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(%

~ o o 4 A4 e o ¢
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1. Aanesuesansazatenia ldumIAIFIUALANMINTU 50, 100,
200 Haan5uA0ans 1aeyinn1sna I ReINUALNAToNE1TAIDEN
~ v o o v A Agqw o
2. weunsuaasnNuauiusszrenunlansMveseamesvesans
aza1ensa ludunasgiufuanudutuluniie Jaansuseans
Y v 1 v
3 ahnunldnsma ldnnasaredranmanuduiulaslsaumsduansan'ld
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d) myaanzvrariasazdInaesaylienssssun@lumeada
o 1 A 1 . . tﬂy A Iy
1. NIIAMUIUAURAY (mean) YDIA retention time Lmzwuﬂ@m
2. msfmuaadeuuuNINgg U (Standard deviation) taz3oeazny
us1s9U (%CV)
3. MIMUIUAINANAIANIATEIU (Standard error)
v 9 A [ 9
4. myaaveyamitasdeonn Iagly Q — test

5. MINATOUANUUANANAVBITOYARIY F — test

a d Y} v} :’ a

3.2.2.2 mauanzvinsa lvaiuludegaiinenas ssur AT

o a I'd Y] o 1 g’ a9 [ <3 an 4 o <3
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TumsAnpatiauazdsmavesnsa lviudailunmveseayluies Tauismsanm
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a a dﬁl d’ 1 a 1 :’ a
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Y
2) aNFHaVIANUUANANYRIMEN AT Tuiheesssumna

= = 3 1 [ dy
TaelNamsANEI1ve NI IUANY

=\ ) & d‘ \ =) qO’ =\
4.1 dnBwavesnungnaeismnamylurienssssuma
A :’ a 1 { o < [
NAMIANEIANTANUATV1952MTVDETITUATANDUNILIAMTIAVTNEN
9 A A 2/' = an = @ 1 A a o a a
aretou Tuiien 0.7% sIUNIANYIITNTIOTBUAIDEUNDUATIZHHIFHALAzT VD INTA
Y Y
Tuiuludreg1ienasssumaaa wunansanyIaail
4.1.1 auiamaainalsemsveiegnasssunIfan
o wvAa [ I~ 1 1 o
Tarmimsfdnuiauiiamantuialszms ldun arnnuiunsa-a1e arnisii i
1 A o I~ 9y A A J ] a dy 9 a
(MOUNVERIMTINUTAIA8uN TiieN 0.7%) AN NUHUHY USuauiiosaui U5
I 09: 091 o 4 g‘
voauvananualuiiens vazsuTnunadenlaasenled (KOH  number) V931814
a @ S o { g/ a [
sIsuAganasmanusndonen Tudloh 0.7% veuiewsssumnaaaaoius RRIM600

A A o o

1 Y H 1 Y 1 2
nnnnaniuilgnaensdiriaszeosdsdeglumaaz Tueoniaziiniaingasaseglu
Y [} = v IR = vAa s @ dy
MAla TuriudeunuMHUFIUNYIEY WA 2549 WUHAMIANEIVEIANTTANIUATIA ¢ ALl
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4.1.1.1 manuilunsa-ag

1 i< J g‘ a { @ [
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[} Rayong Latex

] Patthalung Latex
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5.00 4
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3.00
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Week 4th Feb

Week 2nd Mar Week 4th Mar Week 2nd Apr
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9 v
ninmsnageuaimsi liihveuhensssumnaaanlgnlusimiaszeouaziania

1 A [ 4 A = g‘ dy A ]
nqe Tudounuaiusuazifoudiuiny (2.64-2.88 1ag 3.01-3.14) Wenndesiunlgn lu

Y
nanuuanaes Nl tedfny ua TuAp LYo (2.88+0.005 LAg 3.14+0.04) 11181991Nd04

A3

=p

v o

d IS 1 1 = %
uﬂﬂgﬂﬂﬂ’)nJ!L@ﬂﬂNﬂfJNil‘Llﬂfﬂﬂfg (p -value <0.05)
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Conductivity

= Rayong Latex

(mS/cm)
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Week 4th Feb

Week 2nd Mar ‘Week 4th Mar Week 2nd Apr
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4.1.1.3 MANNHU MUY
Y v
NMINATOUAIANNHUMUNYBINIINTIsumATanlgnluTiniascenauas
[ o @ qa/l 1 o 4 :I
Tandanngaiu wun ludeunuaiusuazi@ouiiviau (0.93-0.97 1az0.77-1.14) Wesea
= 1

A A I Ao o o ! A =
%']ﬂﬁ@\iwuwﬂgﬂuﬂ31“!l§]ﬂﬁ1\1@ﬂ’]unﬂﬁ1ﬂiy ( p-value <005) ﬁguiulﬂ@uluy']ﬂuulllll

ANUUANANDENNTBAIAY (1.05£0.004 1A 1.1120.05)

Density (g/mL) [ Rayong Latex

1.40 W Patthalung Latex

120 I
1.00 |

0.80 E

0.60

0.40 4

020

0.00

Week 4th Feb Week 2nd Mar Week 4th Mar Week 2nd Apr

H [ ] oy a @ 4
Eﬂﬁ 4.1.1.3 MANURUMUUVDIUYWTTTUB I TAT1IWUT RRIM600 910

@ 1 [V L
mﬂmmeﬂﬂuazmﬂiﬁiwamﬁauqumwmﬁdmmau N.¢1. 2549

0 ¢ °
4.1.1.4 m3nnulwmmdanlaasenlvavesiienssssuyidan (KOH number)
o =~ s & g A = a

msnagoums I Inunadon leason lad Fuiluamnuwendaliunusinves

v oA A U A = 31 a A @ o
nsalviiudaseNeglugindovewonTuiioy linhensssumaganilgnludiniaszeos

9

uazdanianingaiu wu Tugedare@euiiuiay A1 KOH number luiinnuuana19od19d]

v o

Hed 1Ay (0.24+0.000114820.38+0.04)

O.g%)OH number

(] Rayong Latex

(] Patthalung Latex
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0.40

030 I
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0.10
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5101 4.1.1.4 Auav KOH 190191953 30mAaAa83ius RRIM600 910

@ 1 [V L
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4.1.1.5 3nanitesauna
a dy 9 :I a A @ @
nnMInadeUlIuaniiesaiiveniteesssunaaanlgnludimiaszeeauay
Y ] Y
Tanianmgiu nuaueimasngeumaNuLana1ves NTsd1AYYe e 1NEITUIA
a H L 44 o 4 4 ol & A 1~
aaflgnainiedesiui NszaunNuFou 95% nud heanaesiuignluiinam

9 w ]

uAnANRE T TadIAYNNTIIAIMINUAIDE1 (24.23-32.52 11T 26.1-33.6%)

% DRC

45.00 [ Rayong Latex

40.00 B patthalung Latex

35.00 1

30.00

25.00

20.00 —

15.00

10.00 —

5.00 7

0.00

Week 4th Feb Week 2nd Mar Week 4th Mar Week 2nd Apr

{ a { oy a [ 4
511 4.1.1.5 Ysmnanileenanieueuieesssumnadadienug RRIM600 910

manz Tuoenuaznn ldseniufounuATRUTDUNEION WA, 2549

4.1.1.6 ﬂ%mmmmwﬁﬂﬁmuﬂmﬂQﬁwNﬁ‘ﬁu‘mﬁ
a < o :’ a { o v
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70,0 bT§C [ Rrayong Latex
60.00 T (5] Patthalung Latex
50.00 “>
40.00 I T = T
30.00
20.00 T
10.00

0.00

Week 4th Feb Week 2nd Mar Week 4th Mar Week 2nd Apr
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gﬂﬁ 4.1.1.6 ﬂi'Iwuﬁﬂﬂﬂﬂ\l'lmel]@QLL"]JQ‘V]QWN@"UE]QH18']\1‘]5553J61ﬂ@ﬁﬂﬁ'lﬂwu‘ﬁ

RRIM600 fl]'lﬂﬂ'lﬂﬂG]Z'311!@'0ﬂlla$ﬂ1ﬂ1g]}1u58ﬂj1ﬂla@u ﬂ.‘W.'ﬁ\“l 1.8, 2549
= a g d‘d T"a : Qd‘ \ & d‘
4.1.2 fnﬁﬂﬂiel1‘lﬂlﬂ!la3ﬂiﬂ"lslllluﬂilf‘)q!ﬂ?ﬂ‘u“I—!12]1\155‘53»1‘U1ﬂﬂu1ﬂ1ﬂﬂ1ﬂwuﬂﬂgﬂ
[ o A [ a d A @
Glusb"Nigl)u‘ll’fNﬂTﬁﬁﬂ’kﬂVlf"sﬁ/nﬂTi!ﬁ?ﬂﬂiﬂﬂ?%ﬂ?iﬁﬂﬂllax'JLﬂﬁTS;’W‘])'uﬂllagﬂiﬂllsUiJu
TaamaialasuInnslauss U3 (High performance liquid chromatography, HPLC) 1el

d‘ 9) a [} [} d‘d 1 oy a 1 a
L‘Llﬁ]\‘l‘ﬂ?ﬂﬁ']ﬂnl“b'mﬂuﬂﬂ']i’dﬂﬂﬂiﬂll‘lliJu%iJ’f)gﬁluu'lﬂN‘ﬁﬁﬂJslﬂﬁ ﬁ]%uliJﬁ"]iJ"lﬁﬂﬁTﬂﬂﬂmﬂiﬂ

Y
1 o

o Aa 9 A [ a v Aa 1 q’./‘ = 9 L]
lusiuntieginwiua ldmieunumatianmsaatsnsa luiiuniiegnanuanazinonlioglugil
4 a <Y a < = = 3
ﬂlﬂdlﬂﬁm@illag’Jl‘ﬂi13‘”ﬂ’!ﬂmﬂuﬂllﬂﬁiﬂiﬂ"ﬂ'ﬂﬂi"m (Gas chromatography) 9NNIVUIAUDY

[ Y d' Y 9 = [ d‘z: d Y a v A c; 1
ﬁigtywmmmﬂm"lwummmmmummﬂummswwmﬂmﬂuﬂ HPLC 83uvUIAAININIG
a s a s o o v A =2 YA ) a
G]i?]il’(]!,ﬂ'i"I$1’YL3J‘VIm’ﬂﬁm@i‘ﬂﬂﬂﬂiﬂllslmuﬂﬂﬂaTJﬂ’JEJLﬂi’EN GC %Ql’lma@ﬂi%mﬂuﬂ GC hl‘Ll
= &
NMIANHYINTIU
A ~ ~ ' a S Y A 9 A
MITNN4.1.2.1 L‘]JiEJ‘]Jl,“V]EJ‘]Jﬂ1 Response 91NN15AUATIENAYATOI HPLC NUIATDI GC

= Y g o o A
mmmmmummﬂm”lwunﬂm:m 100 ppm

a o a J
FUAVD Response voInsa luiy Response UDILUTALDTINDT

asalusiy  Tasmaila HPLC (Peak Area/Conc.) 1a8inAiia GC (Peak Area/Conc.)

c6 3.63 2.38
C8 243 4.49
C10 0.78 8.02
C12 0.49 6.27
Cl4 0.78 5.34
Cl16 0.42 427
C17 0.66 433

C18 0.67 4.88
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a d a ] a < =
4.1.2.2 Mm3aaszvirtauaznsa liiu TasmataunaIasu Innsl
= o A < = 9 A o
NaMIANEIANIZMIRINUYBuATeauna Iasu Inns W lasldnTeensiviauuy
Flame Ionization Detector (FID)lumsansizviayluhenssssumanmumanioumiluod
4
N3
1) MIAATEHIemaes veansa luiumasgIudIemaiia GC- FID
Tumsinszasazarensaluiuinasgiuneay $91/5enoUa18 Hexanoic acid (C6),
Octanoic acid (C8), Decanoic acid (C10), Dodecanoic acid (C12), Tetradecanoic acid (C14),
Palmitic acid (C16), Octadecanoic acid (C18), Eicosanoic acid (C20) Docosanoic acid (C22)
Heptadecanoic acid (C17) #a1e351azuazadalinmedueames luasuderis udairla
¥ Y
Inseiarsmsoaialasu Inni iy (Go)
GC-FID conditions
1) Injector 250 'C
2) Oven temperature programe
75°C hold 1 min,
25°C/ min to 200 'C hold 1 min,
50 "C to 275°C hold 18 min
3) Detector FID: 300 0C, H, 350 mL/min, Air 400 mL/min
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o o o a 4 {
Taglidauvesiindyanuveunnawdaosveensa lugdui
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J Yy A
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FID A, (FALMGCHCOMSZ.D)

pA g FAME 150 ppm C6-C22,C17 in Heptana

C10
3

1480 4 cé

S.555
5.205
10.os

b
ul
]
-
-

Clé

s aza

5 10 15 20 i 30 mir

4121 wamsinseHuiae@Ae3 v0INIANIATFIUNEN Hexanoic acid (C6),
Octanoic acid (C8), Decanoic acid (C10), Dodecanoic acid (C12), Tetradecanoic
acid (C14), Palmitic acid (C16), Octadecanoic acid (C18), Eicosanoic acid (C20)

Docosanoic acid (C22) tag Heptadecanoic acid (C17)

{ J a J %
GﬂiNﬁ 4.1.2.2 A1 Retention Time eumm‘ﬁma’dmaimmﬂm'leuuummgm

wiaemaesvensa luy Within — Run Between — Run
Precision Precision
C6 methyl ester 6.588+0.02 6.588+0.078
C8 methyl ester 7.992+0.02 7.992+0.054
C10 methy]l ester 9.702+0.02 9.702+0.067
C12 methyl ester 11.653+0.01 11.653+0.054
C14 methyl ester 14.053+0.01 14.053+0.055
C16 methyl ester 17.020+0.02 17.020+0.038
C17 methyl ester 18.679+0.02 18.679+0.034
C18 methyl ester 20.422+0.02 20.422+0.029
C20 methyl ester 24.133+0.02 24.133+0.033
C22 methyl ester 28.406+0.02 28.406+0.038




d' dy d' YA a 4 &Y a 1
A15199 4.1.2.3 NUN1ANA (Peak Area) VoITADANOFUDINTA MUY HAAI )
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Rationnnusudu | Ratiofinnusud
PANDFVDY [Peak areaﬁﬂ’ﬂll Peak areaﬁﬂi)m 150ppm 300ppm
nia vy it 150 ppm | (9uIU300ppm | (PA,,/PA,)* (PA,/PA,,)*
Co6 415 849 1.321 3.523
C8 419 898 1.334 3.723
C10 528 847 1.682 3.515
Cl12 531 723 1.691 2.997
Cl4 391 507 1.244 2.105
Cl6 347 412 1.104 1.709
C17 314 482 1.000 2.000
C18 393 445 1.250 1.848
C20 281 305 0.894 1.266
C22 232 225 0.739 0.935

* Park area of each Fatty Acid Methyl Ester/ Park area of Internal Standard (Heptadecanoic acid)

~

= o o ] o &L Yo o v v a
fl]'lﬂﬂ'liﬁﬂﬂWﬂjwuﬁnwuﬁigﬂj’l\wu’]ﬂﬂl’ENﬁﬂJﬂJ']m (WUT] ﬁWﬂ) AUAINULIVUUVUNDY

v o Jd ) @ a J &% a a
anuduiusiuduassdmiuansuiaeanesvensa lvdunnyia R® > 0.99 nnsiia)

1 I v W 1 nszl g A @ 1
pe19lsnAugadnadegiiioga origin NetiioInINGITINgAnVe Ty I@gINI base line

A ) '
HJ@ﬂ'ﬂiJL"UiJ"UHQQﬂ'ﬂ 75 ppm
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{ J a 4 o
GniNﬁ 4.1.2.4 ﬁ'iJﬂ'li!’Lgf)uﬁiﬂllﬁ$ﬂ'l Rzell’ﬂxiﬂﬁ'l‘V‘Ill'lﬁijjWHLE\l‘ﬁali’]ﬁlﬁﬂiﬂlﬂ\?ﬂiﬂqﬂJNu

wiaeanes AUMIANNFURUT NI

YoInsa lugiu daanauazaududu R’
C6 y=2.2027x-0.8819 1
C8 y=2.389x-1.546 1
Cl10 y=1.8325x-0.1506 1
C12 y=1.3061x+0.3852 1
Cl4 y=0.8613x+0.3823 1
C16 y=0.605x+0.4994 1
C17 y=X 1
C18 y=0.5981x+0.652 1
C20 y=0.3724x+0.5216 1
c22 y=0.1963x+0.5424 1

Q13199 4.1.2.5 AAININAVDINITATINA (Detection limit) ¥9INTA M UG AL ¥R

Mean of Peak Area Concentration
A5A 1Y | at+0.10min RT of each analyte SD 5%SD (ppm)

C8 0.07 0.14 0.7 0.0140
C10 0.004 0.01 0.04 0.0005
C12 0.081 0.16 0.81 0.0100
Cl4 0.005 0.01 0.05 0.0097
Cl16 0.097 0.19 0.97 0.2147
C17 0.003 0.01 0.03 0.0007
C18 0.006 0.01 0.06 0.0013
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4.1.2.3 siianaziFanamesnsalviuluihenssssumnfonamenuiilgn
a 4 o J = o = < @
HANIAATIEHANTANAIIEMNINRIUMTanatazmI e ueaaos luas1d
@ : a o o ] o a
Rerfiudalumsinsed IdihmsesedeuanuminTasmshimsduasnasgIuvednsa
% =) = [ :’ d’ (BN a % YA [

lugiunlssuiisudvihesd ludumsduasazatonsa luiuunasgiu mnldfiadyaa

v ' 1 09’ QSJ’ =S 3 ti'dd 3 7 d'
asafunaaIndIeaihienniy o dnse lviuniiadyanansaiu 31N 4.1.2.3 (a), 4123 ©)
o o o o g’ {
Haz 4.1.2.3 (o) HAAIENY WY 1A311 INuNTuveIa s dnaeaimos vednsa luiiuaintiienad

lirumsiduensazatonsa ludumasgiu

FIb A, (SOMJANGCHOD3E.)

384

36

34 -

324

304

T T T T T T
5 10 15 20 25 a0 mi

a 4 o @ 1
?;]J‘ﬁ 4.1.2.2 (a) IﬂﬁZJ'ITVI!,Lﬂ'illﬁ']'iﬁ%ﬁﬂﬂm‘lﬂm’ﬁ]ﬁl@’t’)i‘l]’i]\iﬂﬁﬂulﬂliJMQWﬂ{gl}uEﬂ\W]’J@ﬂNﬁ']fJ

Y ] v
WUEPB255 1AURI0t19n59h 2 Auii 4 (255 2 4)

FIbA A, (SOMJANG CHODAG1.)

384

36

34 4

c8

324

. c12

T T T T T T
i 10 18 Pl 25 30 mi

~ a J o Y
51N 4.1.2.2 ) TasinTnunsy drsazaomiaodneivonsa luiuanAues

#10619aBWUFRRIM600 1A UFAI0619A5 99 3 AU 3 (600 3 3)
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p ]

32

3

-

324

304

284

FID1 A, (SOMIANGCHCO42.0)

c8

C12

T
28

T
an

mi

A a J o @ [l
z‘ﬂ‘ﬂ4.1.2.2 (c) Tasu Tnunsu mﬁaxmmwammﬁeimmﬂiﬂ”lmnumm?fuawmamq

aWUT PB255 IAUAI0819ATIN 5 AUR 1255 5 1)



0.025

o C8 (umollg) mCl2 (umollg) O C18(umol/g)

0.020

0.015

0.010

0.005

Fatty acid concentration (mmol/100 g latex)

0.000

Rayong Province

0.030

O C8 (mmol/100 g) m C12 (mmol/g) O C18(mmol/g)
0.025
0.020
0.015

0.010

0.005

Fatty acid concentration (mmol/100 g latex)

0.000

Flawid &uaivd #lawidd &uawivd
4a.n 24.a. 44.q. 2.8,

Phatthalung Province

' ' Y v
51/ 4.1.2.3 nsa luTuiiasnnulnhenssssumaaoiug RRIM600 tlgnlu

Taniaszeaayings lusrudounuaniusduupieu 2549
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4.2 ?m%wmlmmmuﬂfwhwmmﬂWuﬁfdaﬂ‘%mmauﬂuﬁmmﬁsumﬁ

42.1 auiimmaniiazmen sy msve wieassIHIA

42.1.1 maanilunsa - saveninenssssunAan

nnmsanmmanuiiunsa-aevenhmsssunaan (MPUMITIANETAZAY
wouTuilaitednnanimie) MINAUINANTOTUT TUFIROU NUATRUT - BIBU WA,
2549 wumauEuna - Aeveaienaia 3 aoiug hillanuuanaiueieideddny
fsefua Ty 95% (Single factor ANOVA) 1InM3HUAI0E 4 a%y manudlunse
@hwmﬁmmmﬂﬁuﬁagiwﬁw 6.6 — 7.0 Fueandesiuiinenulay YuysITHLAzALE
(2359) Tasmanuiunsa — a1 luaweeiug Ao aeWus RRIM600, PB255 taz BPM24

UA10g11UTI96.55 - 6.86, 6.61 — 6.69 11AZ 6.66 — 6.67 AMUAAL AN 4.2.1.1

S @ RRIM600
4 m PB255
3 0 BPM24

aranulunsa-a1e

Flawiiid n.w.  dlawii2d.a.  fdanidid f.a.  dUeWITA2 . a.

duleni, hau

{ ' < 1 g’ o Jd o
?j‘]_]ﬁ 42.1.1 ﬂWﬂ'JﬁJL‘]J‘Llﬂiﬂ-ﬂNsU’E)\‘]u'lfJNﬁ"IfJ‘W“L!‘]j‘ﬁN‘] VINNNEN

H9 ADUNUNWIUS — [UHIOU 2549

4.2.1.2 mmain Inihvesthenssssumnaan
= 1 o oy 1 a =\ 9
nnmaanmamaih e uienan Peumaauasazarsuenluiie)  ndu
1 @ PL ] Y] 4 1 o cy ng;
gNANTORUT IUFINADU NUAIWUT - urneu WA, 2549 wusimsth Irlihweuihenanaau
Y] o ] 1 [ o g‘ c?: Iy L [ o't:'
deugeglugig 2.5- 3.5 mS/em Tasaimsiih Iihveshersisenuaenug luddanin 4
A 1] J [ o’d' A = @ I'd A a d' ]
IPOUNUATHUT 2549, d1la1¥ii 2 ouliuian 2549 uazdila 2 Woummen 2549 Hia1i i

IS v 1

1 o 1 o o oA A = A1 A 1 o 1 A v o W
UANANWNUDY WU UIT N Llﬁjuﬁﬂﬂiﬁﬂ 4 1D UUUIAY 2549 UANUANANAUDINUUYT NN
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(Single factor ANOVA, p<0.05) 9M3Hudeen 4 asa Tasamai Iiihweaie
FISUMIAAA 18WUT RRIM600, PB255 11az BPM24 JA10glusig 2.4 - 334, 2.10 — 333

1A% 2.40 —3.68 mS/em MWINY AdwamsAnywAAzLN 4.2.1.2

S f &
%) T
E
- O RRIM600
% m PB255
- 0 BPM24
=
w
(o
c
cC
€
FUe v dlavift Fdevidt dlenvin
4aANW. 2%.a. 4ii.a. 2109

A 1 ) :I o J @
5U7 4.2.1.2 sl lihveaihemeiugaie 91ninga

1 [ 4
PN Lﬁ@uqumwuﬁ — lHIYU 2549

4.2.1.3 ANURUWUY
Y
nnMsAnEIAIANIMIILMYeuhede (Mauauasazaeuen i)  Tuduea
1 A ] v J 1 3
ANTOWUE IUFINADY AUMWUT - WO WA, 2549 WUAIANUHUIMUUYBINIENEY
@ o, 1 [} [} 1 ] 2’ ] 4
WugNAeglurIe 0.77 — 1.19 g/mL WUAIANUHUILUUYRNINNE8WUE BPM24 gaiga
. s A= o 2 g d o sd A~ :
ludlaniusnianm tagluniiers RRIM600 Uadingaludilarn 2 wouliuay 2549 ua
o P =\ o P 2} 091’ v A
luddain 4 Nway 2549 tag dla1nn 2 wwleu 2549 HERMIANAERUTUAIAIIY
wuniud lduanaeiuedaliviediny Nszauanudeiu 95% (Single factor ANOVA) Wa
Y Y

= o ~ [ <3 <3 Y 1 o @
m'iﬂﬂmuﬁmmgﬂﬂ 49 afmuliﬂmmnﬂﬂi”ml%muUlﬂ31mm*ﬁmuuummmmﬁmﬁm

v I 9 1 A d? 3 Y A Y 1 Y
ﬁ'"IfJWH‘ﬁINLLu'JTuNﬂﬂ‘(’J NNV URANUDY LDV ALLAN
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o RRIM600
m PB255
OBPM24

ArANKuNu(g/mL)

Flanin 4 . dlesin 2 e, dlanin 4 e, dlamn 2w,

#leani, wau

§ 1 ] oy v J Y
gﬂﬁ 4. 2.1.3 MANUAHUUUUDIUIYNA YN UTAN 3INNNYY

1 [ 4
PN Lﬁﬂl&f}ﬂﬂM‘ﬂ‘ﬁ — lUHIYU 2549

a A v H a
4.2.14 1]5111%1!!1«!'08]1\1&!1’1\15119\1141811\155531‘11161?{9]
9 9
1NMIANEITIaBe IR REa (MaImTaNaIsazateuey Tudle) 910
1 o ' [ 4 1 a { 3'
éfumﬁmﬁmﬂwuﬂummﬁau NUNTNUD - IUBIU W.A. 2549 WU31ﬂ§N1ﬂ!Lﬁ@ﬂNllﬁj\ﬂl@\iu1
3 v d 1 1 % [
NI AR UT g UGN 25.54-43.57%  FIADANADINY YQYFITUUAZANET (2539) Az
4 { o w I @ T o Qall
Ressing (2005) 9510911137 25-45% 1ag 36% AW 19y 9IAMSINUAIE1981UIU 4 AT
A 1A da' Y 09: A [ s A v J ) o
IﬂﬂﬂﬂiuWﬂ!Lu@ﬂWﬂ!LﬁQﬂl@ﬂﬂ\?ﬁWNﬁWﬂWHﬁiHﬁﬂﬂ?ﬂ‘ﬂ 4 ADUNUNINUD 2549 ﬁ'l“l/ii‘UGl,u
o /A A A y sd A~ J o @ ~
dUavin 2 meuiuIAN 2549 Lasdlain 4 e UNUIAY 2549 HIPNWFAYNUE PB255 U
a Ay 9 1 A g’ 09/’ o I (A tﬂy
‘]Jﬁ‘JJ'lﬂ‘!Lu’f)fJ'l\‘]LLW\iﬁ;Qﬁ;ﬂ (p<0.05) LLﬁiuLﬂﬂutMETﬂu L!'IEJ"N‘VNﬁ']iJﬁWfJWUﬁ?J‘]Jﬁ‘JJ'Iﬂ!Lu’OfJ"I\‘]
9 ~ [ 1 (% ] A v o w a dy 9 oy a @ 4
LL‘H\‘WIU]JJ!Lﬁﬂﬁ?ﬂﬂuﬂﬂTQNuﬂﬁWﬂﬂJ TﬂfJ‘IJﬁ‘JJTﬂ!!l!ﬂﬂTQL!WQiHUWﬂTQ‘ﬁiiM%"}ﬂﬁ@I FINUTG

RRIM600, PB255 tiag BPM24 Ha10g 114594, 25.54 — 43.57, 23.56 —27.33 1ag 26.08 —33.63

MUY wamsAnywaanagIi 4.2.1.4

60

50 A

40 +
@ RRIM600

m PB255
0 BPM24

30 +

%DRC

20 A

10 +

0

Slawid 4 n.w. dlawid 258, dlaivi 4 d.a. §dawid 2 w.a.

Hilavin, ihau
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4214 ﬂ?mmgﬁyﬁlEmuﬁ’wmfwﬂwtﬂﬂv‘i’uﬁ:@iwq VINWNQY F29 1ADU NN, — 1.8, 2549
4.2.1.5 A1 % KOH number

INMSANEIA % KOH number  votienaan (nduduansazanouenTudiof 0.79%)
MAAUINANTOTUT TUFIUADUANATUT - IBI0U WA, 2549 WUI1% KOH number Waa
meugiiaeglugng 0.12 - 0.38% Tawrherseeifug RRIM600 i1 %KOH number g1
peNUNBdIAY (p<0.05) 1AA1 %KOH number ‘lJ’ENﬁyWEJNﬁWEJﬁuﬁ' RRIM600, PB255 uag

BPM24 i1 0.24 —0.38, 0.14 — 0.16 1Az 0.12 -0.21 mud1dy asenuaadlugiin 4.2.1.5

0.4

0.35 T T T
03 Jr 1
0.25 = RRIM600

0.2 +— T — m PB255
0.15 OoBPM24

KOH number

0.1
0.05 +

o oA ) A A o sa A o oA
dlamin 4 nw. dlemin2 e, dlemin4a e dleving we.

#laii, au

Y

{ 1 o v Jd o
317 4.2.1.5 A1% KOH number Y9118 9@18WUFA194) 101N

H9 ADUNUAWIUT — [HIOU 2549

4.2.1.6 M %TSC

Y
VINMIANYIAT %TSC VBINBNANAOWUT IUFIROUNUAINUT - BIeU 2549

S A 1

Y 9 9

A1 %TSC vouieaaneauaIoius in1ogluaig 30.26 - 49.36% 1NMIAUAIDGN 4 A5
9

WU A%TSC wouhowaameiuiPB255 Imgegaedniiediig (p<0.05) AneAYI

szozna1nany TaoA1 %TSC YodaoWus RRIM600, PB255 1o BPM24 if 36.55-40.12,

42.49-49.36 118 30.26-36.17 MUY waMsANYI uaaenagili 4.2.1.6
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60.00
50.00 T
40.00 T T T T
O o RRIM600
2 30.00 | m PB255
X
BPM24
20.00 - =
10.00 -
0.00
floavidh fovifi &uavidh floavidh
4 n.n. 2 fi.a. 414i.q. 2 1.8,
#leu,bau

{ v [;" v Jd Y v [
qij‘]Jﬁ4.2.l.6 A1%TSC YDIUIYNAINWUTAN INNNGI B LﬁﬂuQNﬂW‘WHTJ — YU 2549

a d a N b a a
422  mymnzvisdareziSinaaylinihssssun@alemaiia GC - FID
a ¢ a A 5 a
4.2.2.1 mawnnzirdarazlSnaayluihessssunaan
a d o g} o ' anl v J o
nnmsanszimnga luduluhesiedisaumenus woudosazvosimaudu
! o o Y v ' {
anunsa il astl Ty aeWUERRIM600 W C8 80 -100% AADATINTZZNIANANE LAz
2 24 - . y o 2 3 vl ot
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= v o Y A o o
31 4.2.1.7 $evazvesiurudunnunsa lusiuaieiug RRIM600
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