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Appendix 1 Tyrosine standard graph for estimating polyphenol content
by Folin and Ciocalteu reaction
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Appendix 2 Comparison of total lipids, tocotrienols, carotenoids and

polyphenols contents in the latex collected from different rubber clones

Composition Rubber clones
(in 100 g dry wt, RRIM 600 Gl 1 PB 5/51
rubber)

Total lipids (g) 2.24 3.15 4.65
1.54 2.97 2.63
1.51 1.93 2.84
2.19 0.80 1.26

Mean + S.D. 1.8740.40 2.21+1.08 2.82+1.40

Tocotrienols (g) 0.07 0.08 0.06
Vo1 0.04 0.09
0.08 0.07 0.06
0.08 0.08 0.07

Mean + .D. 0.08+0.02 0.07£0.02 0.07£0.01



Appendix 2 (continue)

Composition
(in 100 g dry wt, RRIM 600
rubber)

Carotenoids (pg) 63.1
58.9
65.1
50.4

Mean + S.D. 59 %5

Polyphenols (g) 0.15
0. 14

Mean 1 SD 0.12i0.02

Rubber clones
Gl 1

82.3

126.1
182.9

119.3+446.7

0.05
0.15
0.14

0.11

0.1110.04

92

PB 5/51

127.5
188.3
181.8
260.5

189.5154.6

0.06

0.16

0.16

0.13

0.1310.05



Statistical analysis of variance of tocotrienols

93

SOURCE OF  :  OF SS . Ms F
variation .
AMONG GROUPS : : .938726E-04
3.4693S3E-04 1.447787
WITHIN GROUPS 1 3 ; 2.15669E-03
2.396322E-04
TOTAL : ]l 7 2r0a0i62E-Q3
TREATMENT . MEAN STANDARD DEVIATION
RRIM 600 0,08 0.015
GT 1 0.07 0.018
79 5/51 0.07 0.013

F3% value from table at 2.9 df. is 4.26
accept Ho p, P R



Statistical analysis of variance of carotenoids

TREATMENT
RRI.M 500
GT |
P3 5/51

Fjj- value from table at 2,9 df.

reject Ho

- valus from TABLE AT 9 df. 15

N = 1.

3

is 4.26

——
—
w
o
S ©
o —
~—
©o—
e I I

F

9 73641

STANDARD DEVIATION
524
46.742
54.585

1.8331

TABLE OF NON-SIGNIFICANT ( MEAN(i i :MEAN(j1 )
DIFFERENT LSD

Dirr-R INT~Of

There are significant difference in all clones tested

T

T
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Statistical analysis of variance of polyphenol

SOURCE OF : DF
VARIATION
. AMONG GROUPS 2

- WITHIN GROUPS : 9

TOTAL Ll

SREATMENT
RRIM 500
GT L

73 5151

Fs- value from table at 2,9 df.

accept Ho !

SS

4.081375E-04
1.367949E-02

1.4087S8E-02

it

0. 11

1S 4.26

M | F

2.040938E-04 1342772
1.519943E-03

StAndArd' dEviAtiOn
0.023
. 043

0.047
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Appendix 3 Distribution of polyphenols oxidase activity in various
fractions of fresh field latex

Latex PRO activity in various fraction
clone (Xso™uniticoo g dry weight of rubber)
Rubber Serum Lutoid Total
RRIM 600 0 110y 27.1 137.9
0 188.0 33.3 221.3
0 54.3 60 60.3
16.2 120.7 7.0 143.9
Mean + S.D. 4.0%8.0 118.4154.8 18.4113.9 140.8165.8
GT 1 19.0 194.8 35.9 249.7
0 111.5 23.2 134.7
5.2 185.3 34.9 225.5
3.9 244.6 59.1 307.7

Mean + S.D. 7.018.2 184.0154.9 38.3115.0 229.7171.9
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Appendix 3 (Continue)

Latex PPO activity in various fraction

clone (X105 UNItiioo g dry weight of rubber)
Rubber Serum Lutoid Total

PB 5/51 0 301.6 82.9 384.6
9.8 89.7 210 120.5
8.5 182.9 269.8 461.3
200 12.7 11.7 104.4

Mean + . . 9.6£8.2 161.7£105.0 103.1£133. 267.71182.0



Statistical analysis of variance of total

polyphenol oxidase activity from 3 rubber clones

ae S ?
TAIKIH 1 {
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ANG FOFS | S0 o LR
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14217M0 !
AL 1 Lil3224Mi
ISSAHAS? HAM st [IMATILV
Y XA} 457 014
A 120232.2: n2d il
B354 NHe33.*: et B

Fjj- value from table at 2,9 df. is 4.26

accept Ho:  =(J =m



Statistical analysis of variance of polyphenol oxidase

in various fraction of rubber clone RRIH soo0

A (2 ? ) ?
CRANT L
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1035722203
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F3—value from table at 2,9 df. is 4.26
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o LML
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There are significant different in all fraction tested



Statistical analysis of variance of polyphenol oxidase
in various fraction of rubber clone GI 1
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There are significant different in all fraction tested



Statistical analysis of variance of polyphenol oxidase in

various fraction of rubber clone PB 5/51
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Appendix 4 Cure characteristics of extracted rubbber from 3 clones

Cura Clone

characteristics

RRIM 500 GT 1 PB 5/31

1
1 I |
ll Control -Total Control ; -Total Control ; -Total
! 1

11pids 1 libids I Isolds J

I !

J | ! j
ML (in.1b.) 16.5 A 4.0 o 147 15.3 *T5
jM (in.1b.) 48.2 46.3 44,1 ;335 43.7 475
Ts (1) 1.7 1.5 1.3 * 1 1.5 L
Tgo (min) 3.5 { 3.3 3.3 34 . 3
790-Ts (. ) 0.53 0.48 1 041 0.55 0.53

where M. minimum torque, M maximum torque, Tj  Scorch time,

T cure time, T-TTu  cure rate
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Appendix 5 Cure characteristics of tocotrienol-added rubber from 3
clones
Cure Cions
RRIM 300 . cr1 PB 5/51
| !
Control * Tcco- Control *Tcee- Control ; ~7cco- |
trianol trienol ‘trienol
! I
M (in.lb.) 16. 13.3 14.0 13.3 15.0 -4.5
M (i .1b.) 48.2 46.0 44. 1 40.5 43.7 42.3
7~ (min) 1.5 1.3 1.7 1.5 1.3
Tgo (min) 3. 3.5 3.3 3.7 3.4 3.7
T90-T  (mln) 0.53 0.S3 0.45 0.44 0.56 1  0.50
where M. = minimum torque, M{ maximum torque, Tj  Scorch time,
Tjj  cure time, Ts-Tw @ cure rate
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Appendix 6 Cure characteristies of carotenoid-added rubber from 3

clones

Curs Clone

characteristics

RRIH 500 GT 1 5/5

-l

Control +Caro- Control i ¢ Caro- Control -Caro- :

tanoids | tenoids tenoids 1

| 1

M (in.1b.) 6, 13.7 : 15.3 15.0 ‘5.7
MH (id.1b.) -18.2 «.5 4.1 393 43.7 45.9
T3 (min) 1.5 1.3 1.7 1.5 1r
T30 ¢ ) 3.5 3.5 33, 35 3.4 2.5

T30-Ts Cain) 0.53 0.60 0.45 0.33 0.56 YA

where M. minimum torque, M maximum torque, Tj Scorch time,

Tju = cure time, Tj-Tgg : cure rate



Appendix 7
clones
Curs
ML (+ .1b.)
VH ( .Ib.)
(mi )
Tgo (min)
Tgo=" (")
where M

"0

Cure characteristics of polyphenol-added

RRIM so0

Control 1 VPoly-
phenols

16.5 15.9
se 15.5
1.7 1.7

3. 85
s= 0.55

minimum torque,

cure time,

Clone
or 1

Control { Poly-
phenols

.0 L,
111 13.3
1.3 1.3
3.3 3.5
0.15 0.15

M maximum torque,

Ts-T;g = cure rate

P3 5/51

Control j + Cly-
jphencls

I

!
150 ! .3
3.7 1 111
1.5 | 1.3
31 3.5
0.55 | .51

105

rubber from 3

Tj  Scorch time,
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Appendix 8 Cure characteristics of PPO-added rubber from 3 clones

Cura Clone

characteristics

RRIH SCO GT 1 P3 5/51
i | I
A 3 CAMS /A 3 C A I3 c

| I

! |

| !
ML (in.1h.) 16.6 17. 1 15.5 ) 15.0 14.2 15.0 | 17.5 17.5
iMH (in.1b.) +182 435 40,9 441 385 347 437 1437 1 40.
TS (min) 1.7 1.5 1.7 1.3 15 1.5 15 17 o 151
Tgo (min) 3.5 29 3.2 3.3 2.9 2.1 340 3.0 ¢ 2.3 1
TgQ-Tg (

mm) 053 056 041 045 050 035 0.56! 057  0.49
: ! ! !

where A control untreated rubber
B 0.08 MTris-HCI buffer containing : . Msucrose added
rubber
c = 0.08 MTris-HCI buffer containing .« Msucrose and PPO
added rubber
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Appendix 9 Some physical properties of extracted rubber from 3 rubber

clones

! Clone

!
" Physical test RRIM 500 Gr 1 P3 5/51

i
1 i
_ Control -Total Control -Total Control I -Total
1 lipids lioids ~ lioids 1
13C0 X Mcculus &> +== 20,5403 L, 11, 2231 4. 17.0+ 1.5 ,19.5+1.1
(kg/CT2; | |
Elongation at 734 + 37 625 +20 752 +24 627 t 36 74Tt 22 705 3
. break -X . |
ITensile strength 144 +20 36 +3 105 + 11 30 9 132 +19 ;102 16 i
i (kg/CT2) i |
[Tear strength 51.0 + .5 22.0+ 15 23.0 + 3.5 195 - 3.3 50.7i 5.7 !24.3- 2.5 %
I (kg/cm) ' 1 J
jHardness(tvpe A) 55 56 55 55 55 |
jscecific gravity 1.14, 12 1.13 1.15 1.13 I 113 1



Appendix 10 Some physical properties of tocotrienols rubber from 3
rubber clones
1
. Clone
fl
JII Physical tast RRIM 500 GT 1 P3 5/51
1 Control +Toco- Control +Tcco- Control -~CC0- !
‘ trienol triencl r~enol Jl
;300 X Modulus 204, - 2.0 19.4+1.1 157 + 12 152 7 3.7 17.3+ 1.5 1391 ¢35
© (kglem?)
1Elongation at 734 + 31707 +25 752 +24 725 1 13 74Tt 22 7.3 : 43
braak ()
ITansila strength 144 + 20 114 +21 105 t 11 32 t 9 132 - -9 33- 34
(kglen2) J
I7ear strength 51.0 + .5 24.1+43.1 :23.0 + 3.5 19.3 + 2.7 50.7+ 5.7 20.5; 2.7
I (kglen) :
ilHardness(type A) 55 55 55 55 55 55
1.14 L7 1.13 1.15 1.13 1.12

jscecific gravity
|



Appendix 11 Some physical properties of carotenoid-added rubber from

3 rubber clones

I Clone
I .
! Physical test RRIM 500 GT 1 P3 5/51
| 1
l .
|
Control 4 Caro- Control +Caro- Control -Caro- j
tenoids tenoids tenoids

'3C0 Mcculus =al 18.5+1.5 16.7 + 1.2 155 2 .3 17.0+ 1.5 15.3+0.7

¥
TV
M
0

(kg/c:n2; |
‘Elongation at 734 + 37 595 + 34 752 + 24 723 + 25 TAT + 22 752 2 44 |
. break ()
iTensile strength 144 +20 108 2 13 105 + 11 33 t 12 132 + 19 11C2 16

(kg/cm2)
iear strength 51.0 + .5 31.3+ 122 230 + 3.5 20t 2.5 50.7+4 57 25.+ 2.5

(kg/cm) )

]:Iardness(f/ca A) 55 53 55 55 55 50

jscecific gravity 1.14 1.12 1.13 1.15 1.13 .13
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Appendix 12 Some physical properties of polyphenol-added rubber from

3 rubber clones

i
" Clone
|
| ]
: Physical test RRIM 500 ! GT 1 P8 5/51
' |
! l | | ;
; Controi !+Polyphencl; Centrol |+Poiyghenol| Control |+Palyphenol
| | ! :
' i | | |
. | l ! I
E i | ! | ! i :
1300 X Mcculus  120.4 + 2.0} 20.1+1.4) [16.7 = 1.2115.7 = 1.2 :17.3: 1.5 [15.5% 5.5 ;
i | i |
. (kg/ca?) . : f | i
| ! | i | l | |
:Zlongation 3t 1734 + 37 1571 = 32 1762, = 24 iT67 = 32 747 +#22 733 = A
] t !
| I | [ | | ]
brzak %) ! ; ! { ; \ '
. | | | g 1 | l
,7ensile strength|144 + 20 ! 115/= 15 1106 =+« 11 3 37 = 12 132 = 19 ;| 32 - 50 ;
i 1 i ! i i
| (kg/zm?) ! ; ! i !
: g 1 ! ! !
iTear strength i51'° + 5,5| 26.3+ 5.0123.0 = 3.5{20.3 = 1.3 i50.7+ 3.7 ,24.2= 4.3
1 ¥ 1 i
| i i | | | |
i (kg/cm) i i : = ' :
! l |
jHardness(ty:e A)i 55 W 56 ' 55 56 55 : 36
I | !
iSpecific gravity 1.14 i N i [Pk~ gptT 1 1.13 i 1.45
| |
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Appendix 13 Some physical properties of vulcanizate before and after
addition of PPO

i
|

|

LA

surs slan

w

] - A= -
Cnaracu3r:siiss

P8 3/31

319300 * 37 9
| i |

i
: |
i |
i : ; i i
! | ' I ] ] |
’ | | | ' |
l I { !
! i N \ - : = | ' - ~ ' ' o5 7Y H
| 1 o | : 1 ¥ ' i i 3 b4 e - v \
Rz, |
i i
I | 1 |
1 | H 1 ' . 1
1
i ' ' 1 ! i
' 1
' | | 1 f |
tanp oy e Tap 4.A ' A.A ' o= A i 7 '
236 ¥ ¥ecs s 125,42, I g L7 P st 0 = i - & s e
] 1 . = 7 =% ' = - i - -
: i ! | i
' il ' ' !
faf as i '
i ; ;
I [ | |
ia 2 T visnadl il . RANILL Y B /3
.oi3n%etion 3 REEE IRk 410 BNt s 28 = NS = G id i - . i
| i f
! -~ -- Y L .
o ersdk: Vs ]
] | |} :
{ | | ; ,
I ®apnacsa sosapmaple I = tesa  api,aa femg _ seteen " b o . 8 s boeo = '
o 308% 3 3573 v ol IR R R () § S R B v - - v oes 2 o S lg
| : l | i ! ! |
| ] i i i i ! |
| ‘> ; ' | i Y i ' ' '
aland !
| A/ 2R i : r " 3 : :
| i i { H i
| i ! | i l | [ i
Ie s ol e a)lam slna 2 Y. . - ' 1a 4l el
337 STeanaTe 1:3 23 3 30 3las 9422100 3 = Tal
" sureEns ,:1 Ul RRTR IV it SO N RO PR i VN :3-.(:6-"_- 3 2L.2is > cer i T el
| | I l i ! |
| H !
i s : ' i i i ' : ' ;
i 43,31 : i : i : ' |
! ] | ' | i i
| | | | I | |
Y . | _ 1 ' | - i - ow - - - b
Lardn simAa b - 3 = = s o4
,73rinassit;ie S - i S i 3 ¢ < P 3 3d <=
| | | i |
_ | l l i
b - ; i a1 i 3 |
fapamsamars pan seos q il e, 2 | P o A
iSGeCitic Srav .[[ i S 3 16§ haber % - ) 3 s |
| |
l | | I | | : ! |
| 1 i i i ; ! ]

where A control untreated rubber
B 0.08 H Tris-HCI buffer containing : » Msucrose added
rubber %
C 0.08 MTris-HCI buffer containing 1.0 Msucrose and PPO
added rubber
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