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Abstract

The Thai natural rubber industry faces a critical transition under emerging global sustainability standards,
notably the European Union Deforestation Regulation (EUDR). Using a documentary research methodology
and citation analysis of secondary data, this article aims to: 1) evaluate the EUDR’s impact on the Thai rubber
supply chain; 2) analyze structural vulnerabilities among smallholder farmers; and 3) propose a policy
framework for sustainable adaptation.

Findings indicate that despite Thailand’s strategic advantage as a designated low-risk country, stringent
traceability and geolocation requirements create high compliance costs that threaten to marginalize and
exclude smallholders from global markets. To prevent such inequity, the author proposes a tripartite policy
framework integrating sustainable plantation practices with international standards. This model relies on
three actionable measures: (1) unlocking land tenure rights and integrating public GIS databases to minimize
traceability costs; (2) enforcing premium pricing mechanisms to fairly compensate farmers; and (3) advancing
group certification through farmer cooperatives. Ultimately, this collaborative approach aims to transition
the Thai rubber industry from basic commodity trading toward delivering High-Value Sustainable Products.
(OpenAl, 2026)

Keywords : EUDR Thai natural rubber Traceability Sustainable rubber managemen Economic inequality
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N139TIAABUANUYNADIATUTHITUAIUFLIVDITBYD ARBAFUAIUFLINNNYMAUIBUALNINITA
mndeyafiinduinflasuainiianuaainndeunseliurias
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N3N

unANAMIEuElEEniTonastuiunisiinsginisdrdenndeyanfogd (Secondary
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Figure 1 nsaULUAAlASANA (Tripartite Framework)
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Abstract

Fresh-cut lettuce is a highly perishable product that rapidly deteriorates after processing, particularly
due to enzymatic browning and wilting, which adversely affect consumer acceptance. This research aimed
to investigate the effect of calcium lactate dipping combined with heat treatment on enzymatic browning
reduction and quality maintenance of fresh-cut Iceberg lettuce. The sample was divided into four
treatments: control (tap water washing followed by dipping in water at 5 °C), hot water dipping at 45 °C
followed by cold water dipping (HW > CW), hot water dipping followed by cold water containing 1.5%
calcium lactate dipping (HW > 1.5% CL in CW), and hot water containing 1.5% calcium lactate dipping
followed by cold water dipping (1.5% CL in HW > CW). All samples were then stored at 10 °C for 6 days.
The results showed that the control had the highest browning score, significantly reaching 2.41 on day 6 of
storage. In contrast, the HW > 1.5% CL in CW treatment showed the lowest browning score of 0.93
at the end of storage. Leaf wilting increased during storage in all treatments, however, treatments combining
calcium lactate with hot water dipping reduced wilting severity more effectively than the control.
Overall consumer acceptance scores declined over time in all treatments, but the HW > 1.59% CL in CW
treatment maintained the highest acceptance score on day 4 of storage, which remained well above
the acceptable threshold. Shear force did not differ significantly among treatments throughout storage time.
In conclusion, hot water dipping followed by cold water containing 1.5% calcium lactate dipping treatment
tended to delay quality deterioration and maintain the quality of fresh-cut lettuce during storage compared
with the control.

Keyword: Fresh-cut Iceberg lettuce, Calcium lactate, Hot water dipping, browning, wilting
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oefluting 0.93-1.52 viniudnsdnsdinninuiadetihdeu (45 °0) mudetnibu (5 °0) Alluaaifes
wamandLdy 1.5% (HW > 1.5% CL in CW) fiusgAnamlunsanmsifndiiaaunnindeidioy
fugamuax Tasfnniaufafaudsdazuuunaiindiimadesfiganasnsszinainafuinu
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4 - Control

-O- HW>CW

4+ HW>1.5%CL inCW
-4 1.5% CL mHW > CW

Browning score

1
0 2 4 6

Time of storage (Days)

Figure 1 Changes of browning score in Fresh-cut Iceberg lettuce washed with various methods during storage
at 10 °C
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Bu (HW > W) saufandmuudddnnslfunaidounanamisaesguuuy (HW > 1.5% CL in CW
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41 -8~ Control

-O- HW>CW

43 HW>1.5%CL1inCW
-4 1.5% CLinHW > CW

Wilting score

Time of storage (Days)

Figure 2 Changes of wilting score in Fresh-cut Iceberg lettuce washed with various methods during storage
at 10 °C
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Afunaifenuanmnidudu 1.5% Juwiliutsamuanuazaudnvaznisssamdudaldfng
VEALUADY 9 daalifuslnrsousugininlugie 4 Juusnveanisiiusnw

~ A o o & a B
158150 ¥AT UES. UN 8 aUuN 1 LABUNOUIYU NUN 16



-~ Control

O HW>CW

O HW=>15%CLinCW
- 1.5% CLinHW >CW

Overall acceptance score
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Figure 3 Changes of overall acceptance score in Fresh-cut Iceberg lettuce washed with various methods
during storage at 10 °C
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Figure 4 Changes of shear force in Fresh-cut Iceberg lettuce washed with various methods during storage
at 10 °C
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