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The Comparison of Dry Rubber Content (DRC) Accuracy

between Standard Method and Turbidity Method

Pakakrong Tapparak1 Nantawan Nhoocham’ Werachi Tadee’

ABSTRACT

Percentage of dry rubber content (%DRC) of latex is an essential parameter for ensuring fair
price for latex during commercial exchange. The percentage of DRC varies depending on season,
weather, soil, tapping system, breed of the tree, age of rubber, and plantation area. Tappers must
measure the percentage of DRC before selling the fresh rubber to traders. Currently, the standard
laboratory method for measuring the percentage of DRC must take up to 16 hours. And there is no
portable tool with quick and accurate measurement. This study is aimed to compare the accuracy
of measuring the percentage of dry rubber content between using standard laboratory method and
forecasting of the percentage of DRC by the rubber’s turbidity. The findings from this study will
be a guideline to create an instrument used to measure the percentage of DRC by using the
turbidity of rubber.

This study consisted of five experimental trials including 1) the triai on an effect of adding
Ammonia in fresh rubber, 2) the trial to compare the turbidity of fresh rubber between adding
Ammonia and without Ammonia, 3) the trial to find error in measuring the % DRC by using the
standard laboratory method, 4) the trial to study the relationship between the percentage of DRC
and the fresh rubber turbidity. and 5) an application

The results showed that Ammonia should be added in fresh rubber before measuring the
percentage of DRC to preserve the fresh rubber condition and prevent the digestion of protein in
rubber by bacteria that can reduce rubber content. There was no difference of the percentage of
DRC between adding Ammonia in fresh rubber and no adding. The comparison of accuracy in

measuring the percentage of DRC between standard method and turbidity method revealed that

I "‘Dcpartment of Mathematics, Faculty Liberal Art, Rajamangala University of Technolegy Srivijaya, Thailand.

*Scientific Equipment Center, Walailak University, Thailand.




the standard method error in measuring about 0.3% -1.0% is no difference with turbidity method
Fresh rubber must be 100-fold diluted before measuring turbidity. Because fresh rubber has a
high turbidity level that is beyond the capacity of the turbidity meter. The regression model
between the percentage of DRC and turbidity is linear. The regression model between the
percentage of DRC and 100-fold diluted turbidity (NTU) was displayed as an equation;

% DRC = -26.802+0.000NTU (R’ =0.968.)

This correlation can be applied to creating computer program for measuring the percentage
of DRC by using turbidity as an indicator. Using the turbidity method to measure the percentage
of DRC is faster than using the standard laboratory method. It takes less than two minutes, and its
accuracy is no different from the standard laboratory method. The program can also be used to

calculate the price of fresh rubber in trading.
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! H = 1 a
m3afi 1 % DRC vonhondauuiAniag 1Ay Ammonia

% DRC

v 2 Fthadi 1 dethati 2 Faoehafi 3

A3IN '
Taiidin 1Ay Talida A Tl A
Ammonia | Ammonia | Ammonia | Ammonia | Ammonia | Ammonia

1 39.5 39.5 39.9 39.9 323 32.3

2 39.3 39.5 399 39.9 322 323

3 39.4 39.6 39.8 399 32.3 32.3
Mean 39.40 39.53 39.87 39.90 32.25 32.27
S.D. 0.10 0.06 0.06 0.00 0.03 0.02

ﬁ' = g = 1 a ¥ r=v_%
MR 2 wanReuiiey % DRC vouhonaauuuiAnias 1Ay Ammonia 1at75

Pair sample t-test

Talidin Y
ﬁaazinﬁ Ammonia | Ammonia t sig wlama
39.5 39.5
393 39.5
394 39.6
39.9 39.9
39.9 39.9 2.309 0.05 g
39.8 39.9
32.3 32.3
322 323
32.3 32.3

** 53AUNudIAY 0.01

34



35

a d
HamMIUAINEH

H ﬁ' g H =y L%
PINATIT 1 LazATI99i 2 wuh deeaafduies Uiy Ammonia TulefiFud

(]
=

L ' ' o 3 { a . ' A =
dlomnauialiiuandery uaiieeaafinisiiy Ammonia 1A osFudiiiosauiand

. 3 Al 1a a . a 1
ANuAaIAma U oENI M 1eaaT 11N5IAN Ammonia (W915841910A1 S.D.)

a A Y 1 o 1 o A a
NMINAADIN 2 miul%tlH!ﬂﬂﬂﬂTﬂ‘J‘lN‘QﬂHHWNﬁﬂ FEYHIHEITanNay

Ammonia ﬁ'u"lahﬁu Ammonia

o ¢
Taquszasnvesminaaes

' 3 ] ¥ ' ¥ ! a
F’I’ENﬂ'ﬁ“l’lﬁ'l_lﬂ'l"llll.lﬂﬂﬂNMﬂ@ﬂ1ﬂ'31ﬂﬂu%ﬂﬂu1ﬂ1\1ﬂﬂSSH'J'NH'IU'foﬂﬁLWH Ammonia

A 131Ay Ammonia

MINWHHEMINADD

] ] ] [ %,‘ ) 4
uiamisenaaseeniilu 3 vivde viawaz 2 4a YARY 10 A A9l
Ammonea — 10 Replication

1 v ] . .
iR 1 Bufogaed 1 {No Ammonea — 10 Replication

[ Ammonea  —10 Replication

! ¥ 1 . .
Wi 2 Budiognsan 2 [No Ammonea — 10 Replication

Ammonea — 10 Replication

t y g o 1 ¥ 4 { 1 i
wief 3 Budesunieit 3 No Ammonea — 10 Replication
ad T T : = :J L% l:
FEmsmannuyuluiensan JTuneuasil
[ ' H : ' 1 dan s o . S
1. quandediniwnaaiidesmsmannusu Falddnnes 10 niu Dilute Arerinau 50

1 A A A w L. S’:i o 1 o o
i (l‘NiNil'lﬂlﬂ‘a"ENHﬂ'Jﬂﬂ'Tli.l‘qu'lﬂvlﬂﬂ'ixﬂ‘ljﬂ'nﬂ‘quiﬂﬂﬁ)




w 2 1 = Vv
5. Tufineanuguidala

36




y 1 ] %’ o 1 a '
M319N 3 mﬂ,’nm,gu‘uaammmmmummmﬂumu Ammonia (Dilute 50 101)
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MANUYUVBIAIBENI (NTU)
v 3 Foehafi 1 Fethaii 2 Froenaft 3
asan
Taifia fn TR iAu Taiiiiay Tty
Ammonia | Ammonia | Ammonia | Ammonia Ammonia Ammonia
1 8840 9137 9010 9213 8492 8663
2 8856 9160 9120 9253 8499 8643
3 8752 9125 9070 9314 8435 8644
4 8836 9173 9150 9300 8424 8625
5 8869 9156 9045 9325 8384 8662
6 8857 9185 9133 9305 8382 8648
7 8780 9193 9114 9273 8368 8657
8 8810 9186 9060 9293 8423 8665
9 8860- 9207 9110 9276 8447 8690
10 8752 9223 9009 9295 8432 8620
Mean 8821 9175 9082 9285 8429 8652
SD 45.04 30.56 50.54 32.77 43.78 20.47
C.V. 0.51% 0.33% 0.55% 0.35% 0.52% 0.24%
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Pair sample t-test
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Fothafl MANNYYU (NTU) t sig uilara
131 Ammonia IAY Ammonia

8840 9137
8856 9160
8752 9125
8836 9173
8869 9156

: 8857 9185
8780 9193
8810 9186
8860 9207
8752 9223 '

16.670 0.00*% [0 F]

9010 9213
9120 9253
9070 9314
9150 9300
9045 9325

’ 9133 9305
9114 9273
9060 9293
9110 9276
9009 9295
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4 t-‘i o ' ol
M50 5 Anwamamndoulunisian % DRC Tavitunsgiu

Sadn HaM3ANEIM % DRC VoueIaaa
aSelt | dhogait1 Fethaii 2 dethai 3 fhethad 4 fethafi 5
1 42.23 36.93 34.54 40.50 41.64
2 41.99 36.86 34.45 40.67 41.38
3 41.63 37.58 34.41 40.23 4135
4 42.01 37.49 34.40 40.77 4141
5 42.61 37.51 34.37 40.71 41.67
6 41.58 37.17 35.01 40.55 41.63
7 41.56 37.63 35.03 40.76 41.53
Mean 41.94 37.31 34.60 40.60 41.52
SD 0.39 0.32 0.29 0.19 0.14
C.V. 0.93% 0.86% 0.84% 0.45% 0.34%
HanmIAATIZH

A LY oy 1 o/ ] =
nnnmsuFeuiisuanuamanaoulumsialasisuiasgu Taouaazaloe13iinis
o g gf 1 d o a A’ Y v g a d': ] ar
WE17 ATY WM IHUYBFIFUGAIL 08U TAEIBUNTFIUNEILANNARIANADUITUNY

ke 4 .
(HDITUININAINNNAAIANADU C.V. 8YTZTNIN 0.3%- 1.00%)
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M3 6 AnuamianaoulumsIamAULA Dilute 50 11
g AU Dilute 50 1 (NTU)
afafl | dethaiil | etheii2 fhothalis | #aethaiid | dediis
1 9819 8919 8662 9506 9717
2 9815 8933 8646 9510 9715
3 9783 8923 8638 9505 9723
4 9823 8916 8666 9512 9715
3 9797 8905 8634 9518 9723
6 9805 8915 8650 9512 9729
7 9825 8933 8668 9486 9696
Mean 9810 8921 8652 9507 9717
SD 14.25 9.35 12.60 9.46 9.75
C.v. 0.15 0.10 0.15 0.10 0.10
HAM AN

nnnmseuiisuanuamanieulumsialasnsiaanuaui Dilute 50 1

1 LY o 1 ) g 5 1 1 A ] 1
TaguAazArt1imsiamANuyuE? 7 A5 NUNRMANNYUTANNANANDOUDYITZNIN

a ' A
0.1%- 0.2% (W13 19INMANNAAIAIAADYU C.V.)



M3 7 anuaaanaoulunsInaIAIMYLN Dilute 100 1M1
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s fMAAHA Dilute 100 h (NTU)
a¥afl | fheduii1 | #aedhii2 Sretafi3 | daeghaiia | hethaiis
1 7416 6835 6670 7196 7375

2 7407 6821 6660 7191 7354
3 7390 6809 6648 7193 7343
4 7397 6806 6660 7213 7363
5 7390 6824 6640 7189 7343
6 7378 6798 6639 7205 7367
7 7393 6805 6647 7213 7348

Mean 7396 6814 6652 7200 7356
SD 11.51 12.05 10.73 9.49 11.57
CV: 0.15% 0.18% 0.16% 0.13% 0.16%

HAMIAATIET

A o/ a 1 1 ]
nnnmaeuisuanuamanioulumsialasnsdaaianuudi Dilute 100 i1

1 ar " [ 1) ’o’ g) 1 L) 4'! 1 1
TaouAazA108 1IN IIAMANUYUTT 7 AT NUILAMANVYUIANUAMNANADUDYITUIN

0.1%- 0.2% (H132191NAIANUAAIALAGTDU C.V.)
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= v w d 1 4 o o‘J 9 4 a 1 A
MINN 8 mmﬁuwuﬁsswmn]a'mumuamaum“luuwwffﬂﬂummm‘uu‘n

Dilute 100 111

e mawui

MsIgATan % DRC '
Dilute 100 1" (NTU)

fethaii 1 fethaft 1
1 42.23 7416
2 41.99 7407
3 41.63 7390
4 42.01 7397
5 42.61 7390
6 4158 7378
7 41.56 7393

&aoehaft 2 Faoehai 2
1 36.93 6835
2 36.86 6821
3 37.58 6809
4 37.49 6806
5 37.51 6824
6 37.17 6798
7 37.63 6805

Fa0ehafi 3 Faoehai 3
1 34.54 6670
2 34.45 6660
3 34.4] 6648
4 34.40 6660
5 34.37 6640
6 35.01 6639
) 35.03 6647
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A3 8 (AD)

Ry Ml
msingInsan % DRC ,
Dilute 100 113 (NTU)
dhethafi 4 fhethaii 4
1 40.50 7196
2 40.67 7191
3 40.23 7193
4 40.77 7213
5 40.71 7189
6 40.55 7205
7 40.76 7213
fedhafi 5 o8 5
1 41.64 7375
2 4138 7354
3 4135 7343
4 41.41 7363
5 41.67 7343
6 41.63 7367
7 41.53 7348
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HAM3IATIZH Curve Fit iWomgiuanuduiuisynhadesidudiiomauriaiumm

ANNYY

%DRC

44.00 O Observed
Linear
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40.00 —
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34,00 —

I 1 1 I I
6600.00 6800.00 7000.00 7200.00 7400.00

NTU Dilute 100

H o/ 1 J ’o’
501 1 Scatter Plot 118 Curve Fit uaAsnnuduiuissnanefidudiiiontaudshni

o L L) { 1] g L L
EJ’N’Cfﬂﬂ"IJﬂ"Iﬂ')'IlJ‘quﬁ Dilute 100 1171 Y9IUIIN 5 AIDUN

a d
HANIAUAITH
¥ w o ' ¢d o8 ¥ 3 @ 1 v d
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a ¢ 2
Nan133IN312 1 Regression

Variables Entered/Removed

Variables Variables
Model Entered Removed Method
1 a1 'mlq'ﬁ‘ Enter

a. All requested variables entered.

b. Dependent Vari able: (oI

Model Summary

Adjusted Std. Error of
Model R R Square Squere | the Estimate
1 .9842 .968 .967 52254
a. Predictors: (Constant), 171U
ANOVAP
Sum of
Model Squares df Mean Square E Sig.
1 Regression 270.332 1 270.332 990.065 .0002
Residual 9.010 33 2h3
Total 279.342 34
a. Predictors: (Constant), mm'\(u
b. Dependent Variable: (e 1iHA
Coefficients?
Unstandardized Standardized
Coefficients Coefficients
Model B Std. Error Beta t Sig.
1 (Constant) -26.802 2.099 -12.767 .000
AU 003 .000 984 31.465 .000

: 4 v
a. Dependent Variable: tHDUNIIHA
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¥ i 4 ]
MIIMINATATIEAAIENRLT 53M319% DRC Twhwieaa 1A myuil Dilute 109

1 Y o w o c"’
w1 (NTU) Taaunmsanudunus Al

DRC =

o

~26.802 + 0.009NTU ghnlse@nsanduiug () =0.968



meh 9 nfsuifioud % DRC TasTinasguuazismsmensaianmnuyu

% DRC
i s , FEnensainem | anwRma
fredei | Awmamgw | : %
FBnIgu AN inaoY
X Y X -Y]|
1 7103.60 37.73 37.13 0.60
2 7473.60 39.93 40.46 0.53
3 7422.20 40.28 40.00 0.28
4 7673.20 43.19 42.26 0.93
5 7170.20 37.63 37.73 0.10
6 7073.20 37.43 36.86 0.57
7 7234.00 37.96 38.30 6.34
8 7175.00 36.84 37.77 0.93
9 7064.40 36.32 36.78 0.46
10 7682.60 41.74 42.34 0.60
11 724340 37.87 38.39 0.52
12 7121.60 37.84 37.29 0.55
13 7211.40 38.23 38.10 0.13
14 7387.20 39.50 39.68 0.18
15 7115.80 37.54 37.24 0.30

waminnzH
1AM 199 6 WUNMIM % DRC TaedsIsmsnensslninaanuyu Ianuaaia

& o
AADUIINIBUIATFIU sz 0-1% DRC
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