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Effects of Using Bio-extracts from Local Fruits and its Byproducts

on the Coagulation Efficiency of Rubber Cup Lump
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Abstract

Nowadays, Thai farmers prefer to use chemicals to coagulate fresh rubber
latex to produce rubber cup lumps in their fields. The acidic condition of the effluent
deteriorates the rubber plants and may cause tapping panel dryness. In addition, the
acid used can irritate hands or exposed skin and pollute the environment. Based on
these problems, this research aimed to develop a bio-based rubber coagulant to
produce rubber cup lumps using acids from local vegetable and fruit bio-extracts. A
completely randomized design was used to study the effects of the addition of 6
coagulants, namely 3% formic acid, 3% sulfuric acid, 3% acetic acid, bio-extracts from
lime peels, ripe bananas, and pineapple on the precipitation of rubber for 24 hours.
The results showed that there was a statistical difference in the coagulation time of
the rubber cup lumps between the 6 coagulants (p < 0.05). The rubber latex
coagulation with sulfuric acid was the fastest, taking 33 minutes, but the rubber cup
lump had a dry weight, and its coagulation efficiency was only 87.64%. When the
results of the 3 bio-extracts were compared, it was found that the lime peel extract
had the fastest latex coagulation time of 235 minutes, followed by ripe banana and
pineapple with 466 and 467 minutes, respectively, with no significant difference
between the fresh weight and the dry weight (p > 0.05), but the ripe banana bio-
extract had the highest rubber coagulation efficiency of 99.61%, followed by the
pineapple and the lime peel bio-extracts with 95.56% and 95.56%, respectively. The
results of the acidity test showed that 3% sulfuric acid had the highest acidity value,
with an initial pH of 0.71 and a serum of 0.97. When all 3 types of bio-extracts were
used, the acidity was lower with a serum pH of 4.11-4.97. When the lime peel bio-
extract, which had the fastest coagulation time, was soaked with rambutan peel for 2
weeks before use, it was found that the average coagulation time of the rubber cup
lump was decreased from 235 minutes to 35 minutes and the coagulation efficiency

increased from 95.56 to 100%. In addition, the pH of the serum or effluent after
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settling was low (pH 5.15) compared to sulfuric acid (pH 0.71), which was beneficial
to the rubber trees, did not cause skin irritation, and did not acidify the soil.

Keywords: Bio-based rubber coagulant, Rubber cup lump, Bio-extract, Lime peel,
Rambutan peel
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(n) ()

AN 3 AneaUIINGIUEYRIE NN U
(n) nsadaazn (¥) n3mesddn (A) Umiin@inmifenuzun

v

A157199 3 Unings Urdnwsis kagUse@nsainnisiuveenanaun 8N lensaLarunvin

FanmannuaenueuNwd UL Wasnny waglureul

YUAYDS Ywinan Ywinusis Uszansnn
assuiatinens (n3w) (n3%) A1FIUAIVDIY
(Wasidud)
nsaneslin 256.50+2.64°  120.00+0.81° 92.66
ASADZTAN 271.25+9.17° 120.00+3.55° 92.66
AsAganaEn 231.50+7.14° 120.00+1.41° 92.66
Y Fanmiudenuzuniudlung 268.75+1.89°  124.25+1.70% 95.95
Y iUdonuzuniudiidenans  264.25¢2.98%°  129.50+1.73° 100.00
YT iUdonuzunudlussing 257.75+6.70°  118.25+10.75° 91.31
VUNBINN: - AI5NYT a b way ¢ lukdazanuduansdeniuuwanaeiuegaddudAyniada

(p < 0.05) (mean+SD)

2.3 AP UNIA-ANNTIANTIUAIL ALY
NANISNAADUAIAILTUNTA-ANUBIANTTUR B A Az lATiAULANFaU

pg1afladdmeana (p < 0.05) lngarpudunsa-Asvesdmindinmainiuienugun
ugluine wWienwe warlurzan fansusuegludisanulunn-ang 2.40-3.18 Fegandn
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Aanudunsa-ansvaansadaiasn (Arnudunsa-ang Wity 0.01) wagnsaresiin (AN
Hunsa-ae windu 1.73) dethluanasneusnsfeudefung 24 $3lus wumeanndu
nsn-Asvenesufinuuanestuegaditeddnmneada (o < 0.05) Tnsaanudunsa-ng
youwsumnnanisldimindinmandenuzuniutluiny Wisnus wagluszanadlen
mnudunsamanuagliunnsiiamsadffsunanisldnsnezdiniduansdud Ao fid1 A
\Hunse-aseglurig 5.29-5.46 sauandunwi 4
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Junsa-anq

ATAINUL

T1 T2 T3 T4 T5 T6

YUAVDIAITAIUAIUIYY

B ansduditiens Bwsy

AN 4 A1ANULTUNIA-AN9VBIANTIUAIE1LALLYS UYDIUIA DUA8T LT NTALAZUINLIN
a a a a
FanmannaenueunNugluing wWasnwny waglureuls
T1 = AsANesTN T2 = NSABLTRN T3 = NIATANIIN T4 = W NiUABNULUI+ UL
T5 = U vinUannueu1I+hunng kag T6 = nsinUasnusuni+lureund

MNEWR: - MaNYs a b uag f luusazypvensmuvisuansismnuuansiueswiliud ey
N9@0a (p < 0.05)

N199AUTIINANITINY
1. navBINIANAINMINT I NABUSTENS MMWNSTURIveEnsfeudie

f\]'mmﬁmaaqwudwmamﬂﬁi’fﬂm%’a?\lﬁﬂﬁiwzLammﬁuﬁwaaﬁmwL%ﬁ'qm
Lﬁaﬂmﬂﬂsm%’a?\lﬁﬂﬁqmﬂmaa%ﬁwwaLmj Ao H,504 Wunsmedunsdniaudmdunsaun
Aawnnelilalasaulosau (*H) lauin LwiaEhﬂiﬁmumqﬁauﬁwﬁlﬁﬁ@mmwﬁﬂ W3y,
2558) L UTUATIEADNYATNT HULIINIT LLaxﬁaLL’mé’am (Dinesh Fernando and Kaluarachchi,
2012; Tekasakul and Tekasakul, 2006) daunsanlesinidunsndnuiinnisisusadonns
I¥eeesmsuruionfunsadaiinndadunsadunad Snvslidamansenusedunndouuas
lainnddlugns uagsimnsdasnforeutnegs uieglsfimusadeudnauns W3Ansy, 2558)
drumanislinsnesdfinuazimindinmudenuzun dmindnmndaediian dindn
Fanmdulzsnd flesdusznaundndonsaesdfind udunsndunsduinsoudiunnd 1
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lelasaulesauldtionnd Ssdwmalvdadldsvaznalunssusfiuiuniinisldnsadaiiain
10 wh witegnslsinunaanmaasdlunmit 1 wanslifiuinnsldimindinmudonuzun
funldilunsansseznanlunsiufwesentoudoiEaninnsnosdanis 2 wh veiidesan
i miinsadunidiiAnanmsainwenaunie Wy nsnudnfin wazninezdin
(LRI Uawsiie, 2555) uaﬂmﬂﬁiuﬁmngaé’u aud wzun fdnsedssndudiulszneu
wianEe 7-9 Wesidus (Yaatiuv waveniz, 2552) Sensadinanddutielunisiusvesensls
Eaily uaﬂmm‘fﬁﬂﬁﬁmwﬁm%mwmﬁwaamaqﬂﬁa 95.56 Wasius waziivminusis
Wi 125.75+2.75 ndusetinensan 350 n3u Tngldunnsansaditunanislsimtnganim
nndaetiinaniilsamiminuiarindu 129.00+1.41 ndusiethensan 350 n3u (191971 1)
2. nansudluny Wisnne warlurzanduiwmindanmeeyszansamnis

AUAIYD9YNDUNY

navesnsldi i maenusuniiissedaiiendedddsseznanlumsiush
yospnateudieuy 235 i widlethiminanmanudidenisduszesioe 14 Su
rowmiluliwuinszeznamsduimenienadytu 7 wh (35 ni) ﬁﬂﬁlﬁ@ﬂﬁﬂﬂﬁﬁﬂdmﬂlﬂﬂﬁu
Adussduszneundnludonuals (Cheok et al,, 2018) FanuldaisluiUdsnuyun (Shaha
et al., 2013) waziUdantany (Mahmood et al., 2018) lagianizluiudantangdsigauny
a13nquInARY 1.05-1.89 1Wasidud ga9tvtings (Normah and Hasnah, 2000) ansiwafu
Tunalifiduasuszneviiilassairadunediuesvosnsnnudnylsin (salacturonic acid)
wazileatindreriinvasnsauar mudunsa-mefivanyaufazazarsniuin (Kaya et al.,
2014; Yeoh et al., 2008) Insianzeg198sn15anins18nsndn3n (Pereira et al., 2016)
ﬁ’qafumil,mfLﬂﬁaﬂmzﬁ'ﬁmimﬂﬁuqﬂuﬁmﬁﬂ%amwLﬂﬁaﬂmune{‘fqﬁﬂm%m%ﬂtﬂu
aadUsEnavavyiliAnnsavatswazUandasunsnnsaniuinylsiineenunnieueniead i
denaliithensanunsadusiliiddu

naannsiaAdunsa-asvesiiiaannmsanazneusns fananslunim
7 3 uandlifiuimsldimingiamudenuzuduasiusionszddestiiantisesue
anudunse-seiiifiviedwandausnimanisidnsadainsnuavnsanesiin (Tekasakul
and Tekasakul, 2006) uaz8siifad Ao aarefidruariininuuaendogs uona1nisad
sreeinasaiadenurunuazarsunuiiuandenneilandidudinsesadulaves
o maeanewuslaa (fauiui wasamy, 2552; Chutia et al., 2009) Fsazdanaieany
Asusnw

naannsliiminganmuansdushensainnsaassiuenainiussavisnm
mstuirew g deilistouteildinunmwiedliadnn Lifllonsavhanewiiens
(U%'?;L‘Ui:u, 2558) warkilusunsiesanensng (Dinesh Fernando and Kaluarachchi, 2012)
Panduyumssdawaziuinfinulduiniu idesininumsnsdesnsineldifiu ety
anudpsmsimuneasiumusmsidufmdndaniaveununsnsdwlngjogluseiu
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gaunn (ASuda wasane, 2563) Aslunsiddmindinnlunsanasnouensioudaelu
dviidunsaieenudsdulunmaiedmunwesluaugansla

#3UNaN1339Y
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v o 5 Y ¥ v a vy a Sa v
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