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Abstract

This study investigated the use of lipase in accelerating the mechanical stability of
concentrated natural rubber latex (CNRL) including the low-ammonia latex (LA latex) and high-
ammonia latex (HA latex). The effects of CNRL treated with lipase were also investigated on other
latex properties and on latex foam production. It was found that lipase treatment was an effective
method in accelerating the MST of both LA latex and HA latex without affecting other properties
of CNRL. The results showed that the MSTs of HA latex treated with 0.004 % v/v and LA latex
treated with > 0.04 % v/v of lipase were significantly higher than that of the commercial HA and
LATZ latex. For the effect on latex foam production, it was observed that the density of latex foam
obtained from CNRL treated with lipase was not significantly different from those produced from
the commercial latex. This implied that lipase addition did not cause any adverse effect on the

latex foam product.
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Table 1 The formulations of latex compound
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Table 2 T-test analysis of the MST of untreated CNRL and CNRL treated with 2 grades of lipase

measured at 40 days storage

MST (sec.)
Grades of lipase LA latex HA latex
Mean +S.D. p-values (t-test) Mean +S.D. p-values (t-test)
Blank 259+2.8 397+4.24
Commercial lipase 1 267+£12.7 0.60 396+2.83 0.50
Commercial lipase 2 1126+51.6 0.03* 1294+43.84 0.02*

*p-value < 0.05: The difference is statistically significant.
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Figure 2 The MST of CNRL (Lot 2) during 31

days of storage period

3.3 navasnisunssneulusllawane
autAnuguvasthensdu

nansAnwaNTAugIuve ey

Taun A1 %TSC, %DRC way %NH, fisvozanUy

1 way 31 Yu vosure1adu blank thensedunse

M@ wazthensduiivuissanuatiosderouled

lawavoniensdumnil 1 uazeedl 2 uansienang

7 3 way 4 AUANU IWUNITIATIEINEDAWUY



U9 28 avuil 11 wgadniey 2563 MsarsInemansuazinalulad

Student t-test ieLUIeuLsUaNTANUFINYEIUN Wasuwuas iasanasiuvesdaiaualuti
gtudinsvuznauNasulunudn audiiugu gnankazilagnslidiinnisesaanemusseziaIud

H v & a1 & Y] a oA | =3 ' H
YouNeetue 2 9o Ausluszesioan 15U uay TuvazAiilossuziiauuuIudy A1 %NH, ve9in
31 Ju felduanansduegeiivediAgfisedu  ersdivunlduanauieinuenluilendoglui
WodAyn1eana 0.05 Fauansliiiuin szesiian grainnsseelade Jedemalnusunanenluily

UninavessndeauiAnugiuvesdnentu lag Tuiensdidanamiussesiauumeiguniu

A1 %TSC hay %DRC Y3817 ud huluulal

1400 1400

Hlotl Lot 2 Wlotl Lot 2
1200 |

1200 4
1000 4 1000

800 A
600 - 600 -
400 | 400 =

200 4 200 4

MST at day 31 of storage (sec.)
MST at day 31 of storage (sec.)

LA latex HA latex LA latex HA latex

(a) latex treated with 0.004 % v/v of lipase (b) latex treated with 0.04 % v/v of lipase

Figure 3 The MST of 2 Lots of latex treated with lipase at day 31 of storage

Table 3 The percentages of TSC, DRC and NH; of CNRL (lot 1) measured at day 1 and day 31 of the

storage
Properties
%TSC 9%DRC 9%NH;
Samples
p-values p-values p-values
1day | 31 days 1day [ 31 days 1 day |31 days
(t-test) (t-test) (t-test)
Blank LA 62.4+0.0| 62.6+0.1 | 0.42 |61.2+0.2 |61.5+0.0| 0.23 |0.3+0.0|0.2£0.0| 0.09

Commercial LATZ latex |62.3+1.2|61.8+0.3| 0.70 |61.2+0.1 | 61.8+0.5| 0.27 |0.3+0.0 [ 0.2+0.0 | 0.16

LA0.004LP 62.4+0.0161.9+0.1 | 0.10 |61.2£0.2|61.4+0.1| 0.10 |0.3+0.0|0.2+0.0| 0.07
LA0.04LP 62.4+0.01 62.5£0.0 | 0.28 |61.2+0.2|61.6+0.1 | 0.11 |0.3+0.0|0.2£0.0| 0.16
Blank HA 61.6+0.6|61.2£0.2| 0.30 |60.4+0.1|60.0+0.1 | 0.20 |0.6+0.0|0.5£0.0| 0.08

Commercial HA latex 61.6+0.361.9+0.9| 0.80 |60.4+0.1|60.2+0.4| 0.48 0.7+0.0 | 0.6+0.0 0.09

HA0.004LP 61.6+0.6|61.9+0.1 | 052 |60.4+0.1|61.3+1.7| 057 |0.6+0.0|0.5£0.0| 0.11

HAQ.04LP 61.6+0.6|61.6+0.2| 0.39 |[60.4+0.1|59.2+1.4| 0.46 |0.6+0.0|0.5+0.0 | 0.09

*p-value < 0.05: The difference is statistically significant.

2095



Thai Science and Technology Journal (TSTJ) Vol. 28 No. 11 November 2020

Table 4 The percentages of TSC, DRC and NH; of CNRL (Lot 2) measured at day 1 and day 31 of

the storage

Properties
%TSC %DRC 9%NH;
Samples
p-values p-values p-values
1 day | 31 days 1day | 31days 1 day |31 days
(t-test) (t-test) (t-test)
Blank LA 63.9+0.2 | 64.2+0.2 0.53 62.8+0.1 [62.7£0.1 | 0.20 | 0.2+0.0 |0.2+0.0| 0.20
Commercial LATZ latex | 63.1+0.5 | 63.7+0.3 | 0.43 | 62.0£0.1 |62.3+0.0 | 0.09 | 0.2+0.0 |0.2+0.0| 0.50
LA0.004LP 64.1+0.2 | 64.4+0.1 0.17 62.3+0.3 [ 62.8+0.1| 0.21 0.2+0.0 [ 0.2£0.0 | 0.20
LA0.04LP 64.7+1.5| 64.0+0.7 | 0.39 | 62.5+0.1 |63.0+0.0| 0.08 | 0.2+0.0 [ 0.2+0.0 | 0.50
Blank HA 62.6+1.8| 63.7+0.4 | 0.61 | 62.1+0.1 |62.2+0.3| 050 | 0.7+0.0 [0.7£0.0| 0.70
Commercial HA latex 63.1+0.7| 64.0+0.2 | 0.23 | 61.9+0.1 |62.0+0.3| 055 | 0.7+0.0 [0.6+0.0 | 0.39
HAO0.004LP 63.3+0.6 | 63.6+0.3 | 0.66 | 62.1+0.3 |62.5+£0.2| 0.07 | 0.6+0.0 [0.6+0.0| 1.0
HA0.04LP 62.5+1.3| 63.5¢0.2 | 054 | 61.9+0.1 |62.4+0.0| 0.07 | 0.6+0.0 [0.6+0.0 | 0.50

*p-value < 0.05: The difference is statistically significant.

Table 5 T-test analysis of %TSC, %DRC and %NH; of CNRL (lot 1) measured at day 31 of the storage

Properties
%TSC 9%DRC %NH,
Samples
P-values P-values P-values
Mean +S.D. Mean +S.D. Mean +S.D.
(t-test) (t-test) (t-test)
Commercial LATZ latex 61.8+0.3 61.8+0.5 0.2+0.0
LAO0.004LP 61.2+0.1 0.64 61.4+0.1 0.48 0.2+0.0 0.19
LAO.04LP 62.5+0.0 0.18 61.6+0.1 0.62 0.2+0.0 0.16
Commercial HA latex 61.9+0.9 60.2+0.4 0.6+0.0
HAQ0.004LP 61.9+0.2 0.95 61.3+1.7 0.46 0.5+0.0 0.17
HAQ.04LP 61.6+0.1 0.73 59.2+1.4 0.56 0.5+0.0 0.10

*p-value < 0.05: The difference is statistically significant.
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Table 6 T-test analysis of %TSC, %DRC and %NH, of CNRL (lot 2) measured at day 31 of the storage

Properties
%TSC 9%DRC 9%NH,
Samples
P-values P-values P-values
Mean +S.D. Mean +S.D. Mean +S.D.
(t-test) (t-test) (t-test)
Commercial LATZ latex 63.7+0.3 62.3+0.0 0.2+0.01
LA0.004LP 64.4+0.1 0.11 62.8+0.1 0.07 0.2+0.01 0.09
LAOQ.04LP 64.0+0.7 0.53 63.0+0.0 0.01* 0.2+0.01 0.06
Commercial HA latex 64.0+0.2 62.0+0.3 0.6+0.01
HAOQ.004LP 63.6+0.2 0.43 62.5+0.2 0.06 0.6+0.01 0.14
HAOQ.04LP 63.5+0.2 0.28 62.4+0.2 0.27 0.6+0.00 0.53
*p-value < 0.05: The difference is statistically significant.
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