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Abstract

The increasing consumption of paper products has led to a growing concern over the management of
paper waste, especially those that cannot be recycled. This study investigates the biodegradation properties of
non-recyclable paper waste, namely bagasse-based food containers (P1), ink-printed pizza boxes (P2), and
plastic-coated chicken rice wrappers (P3) using microbial fermented bio-extracts in 16-liter organic waste
composting bins. Dried cow manure (C) was served as the primary microbial source, while the efficiency was
enhanced with the addition of microbial fermented bio-extracts from rice rinse water (R), Trichoderma spp. (T),
and banana shoot (B). Microbial analysis revealed that banana shoot microbes exhibited the highest density,
followed by Trichoderma, rice rinse water microbes, and cow manure, respectively. Complete decomposition
of bagasse containers was achieved within 4-5 weeks. The paper component of the chicken rice wrappers was
fully degraded in the Trichoderma-enhanced system; however, small amount of residual paper was adhered to
the plastic film in other systems. The ink-printed pizza boxes exhibited the slowest degradation rate, ranging
from 88% to 94% within 8 weeks. Trichoderma demonstrated the highest efficiency in accelerating paper
decomposition, followed by banana shoot microbes and rice rinse water microbes. The resulting compost was
evaluated for chemical properties and phytotoxicity through germination and plant growth tests.

The results demonstrate the potential of microbial fermented bio-extracts as an effective and
environmentally friendly method for converting certain types of non-recyclable paper waste into safe soil

amendments suitable for agricultural use, thereby offering a sustainable solution for paper waste management.

Keywords: Biodegradation / Paper waste / Rice rinse water microbes / Trichoderma / Banana shoot microbes
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CP1 71.03+0.06 7.48+0.02 5.64+0.66 9.38 100.00 971.22 100.00 107.23
cP2 72.19+0.23 7.64+0.06 5.39+0.28 10.57 100.00 94.44 96.67 116.87
CcP3 73.55+£0.92 7.62+0.10 6.08+0.21 10.48 100.00 113.89 96.67 100.00
cB 73.91+£1.37 7.69+0.08 6.36+1.40 10.72 100.00 100.00 100.00 100.00
CRP1 71.59+0.72 7.38+0.08 7.11+1.19 10.29 100.00 91.55 103.44 98.99
CRP2 72.22+0.48 7.85+0.07 6.65+0.78 10.31 100.00 94.37 96.54 90.91
CRP3 72.06+1.65 7.50+0.13 7.16+1.30 10.08 100.00 97.18 96.54 91.92
CRB 72.30+0.42 7.55+0.03 6.14+0.43 9.70 100.00 100 .00 100.00 100.00
CTP1 72.67+£2.03 7.41+0.12 5.55+0.17 9.70 103.44 119.78 103.58 101.19
CTP2 71.67+£1.17 7.79+0.08 5.84+1.20 9.53 96.54 9231 107.15 94.05
CTP3 72.62+1.16 7.82+0.12 6.47+0.34 9.75 100.00 106.59 107.15 95.24
CTB 73.05+£1.96 8.05+0.04 7.54+1.04 10.11 100.00 100.00 100.00 100.00
CBP1 72.27+0.54 7.09+0.04 5.29+0.63 9.94 100.00 102.35 103.44 119.78
CBP2 71.56+1.23 7.36+0.06 594+1.24 10.58 96.67 90.59 96.54 9231
CBP3 72.06+0.81 7.35+0.02 6.24+0.81 10.34 100.00 91.76 100.00 106.59
CBB 72.28+1.32 7.29+0.01 5.72+0.81 9.84 100.00 100.00 100.00 100.00

Jenindildainnszuaunsnindesnsznusiuiuvezdunsdilussezing 8 duavidiAnnuiiuneusuuivey
Tuta 71.03-73.55% msinsgaudinaaiivesdendnlaun fn pH aglutig 7.09-8.05 An1siludh (Electrical
Conductivity: EC) agi5e%in4 5.39-7.54 dS/m uardnsndiunnsuausialulngiau (ON ratio) aglutig 9.38-10.72 Hweg

Tunausiunsgrudedunsdnudermusvasnsuimuiinu lunsussadiuanuduiivseiiy (Phytotoxicity Test) tnald



MIUsEEIVINTSERUIIR AsWauegnedsBy (adedt 1) 1599 “laduaderansenuiiierdsuudaslan (Real World Impact)”
EN Sustainable Development National Conference fudt 5 ﬁqmuu W.A. 2568

(ENSD Conference) A ANsRIRdaNLATNSWENSAERS AnInenduuiing

wind1avhe @eluidendsn) uavwdadudes @idlubes) Wuliviuny wuidnsnistenvessdaisaeseiagini

90% wagsuiigoniiuiadinmlndifgsiunguaiuau (Blank compost) luilaidnnseauildnssuisnsudnsieiu

6. a3UNaN13ANEN

nsfelllavsuliulsydnsnmuesdminduvideiace q Tunsseinisgesaaienseausiuiuves dunsdly

a

daninuuiadn nudnsdndvdngdunidlasiamesun (CT) wavndendie (CB) \ugduvidaiuuszansnmdienss

q

nszuIunIstesaatenszawierudes (P1) Wiauysalntelu 4 dUav Fusindinssudsildyatouis (O Fudu

o

QauvIsudnifissenafien vieldqaunigimiignndn (CR) waduussanBnw dmsunszaundesiiven (P2) fifins
waeuninfiunnuiinsgesaaeUszana 89-93% nelu 8 daw lngdnsinstesaaiegaluyie 4 dUamiuen uay
yaofadlugisdaniil 5-8 faiinazanainmsfinsgagniadoufindendinfisivhlifndwesnseaeiigniadou
govaansliinas lunsdinszawiedsiuld (P3) Juadeuiiduwarafnurmisiunuindhuiidunseavdosaansls
vunnelu 8 fUnilunssuiBfsimaiugdunislaslawosindugdunidiaiudseaviam luaeiilunssisdunuing

A a o oas a & v | A& as a ' 1 1 o 1 + o v
LAYNIEANBIRDRARNUNANNAERNLANUDY a'J‘L!‘V]L‘Uuwallwa"lﬁmﬂlilﬂ”lll'ﬁﬂﬂaﬁﬁa"lﬂlﬂLLa%ﬂQﬂQmﬂﬂ’]ﬂquﬁleﬂ ﬂﬁ:lﬂﬂ

' a =

Tdunidlaslawesiniivssdniansimstesamensenuliadan sesawnfegdunidniondiy uagadunsduen

Q

1% °

Freuaau Jendinnnansiiaauaud@maniilaun A1 pH EC uwag O/N agluinaeiainnsgiumudarinunyasnsuimun
7au Tunswszwdadiing waswdadudeamuinfidnsnisiengindt 90% wazdiusatinmlndifeaiunquaunu

waneiendndnisgesaatsliegauysal waglidufivdeiiv nansideuansbinuindeningldainnisdesaans

nszmusnivuezdunsd THyahuradugdunsdwdinesudmegdunsdaniiyadn duvidlasiamesun uazqdunsd

¥
a = '

wiandie lidmanszgnuidtaunenisienveawdafivuarnisasyivlavesiisndlunquitluidesieuaslubes

o

avnaudsanuUasniuwarineninlunisihlultlussuunisinunsegnadadiu

LONH1581989

[1]  Thairath Online (2566). nsga1wldudivesine lasunisAnueniiiss 60% nisugnile "wenaes" I ASeTuL, 14 AavnAL 2567,
https://www.thairath.co.th/futureperfect/articles/2709260.

2]  nsuAuANNARY. (2565). mﬁﬁm:na&ﬁﬂisnawawwgawaa { 2564, 13 Ay 2567.
https://www.pcd.go.th/publication/26745/.

[3] Ballardo, C,, Vargas, M., Sanchez, A., and Barrena, A., (2020). Adding value to home compost: Biopesticide properties through
Bacillus thuringiensis inoculation. Waste Management, 106, 32-34.

[4]  Ahmed, S., Hall, A. M. & Ahmed, S. F., (2018). Biodegradatio of Different Type of Paper in a Compost Environment. Proceeding
of the 5th International Conference on Natural Science and Technology (ICNST’18), Asian University for Woman: Bangladesh.

[51 Alvarez, J. V. L., Aguilar, M. L., Bermudez, P. A. & Chicote, B. L. (2009). Biodegradation of paper waste under controlled
composting conditions. Waste Management, 29, 1514-1519.

[6] EN 13432:2000 Packaging - Requirements for packaging recoverable through composting and biodegradation - Test scheme
and evaluation criteria for the final acceptance of packaging.

(7] nsuimuniidu. snesgudedund (enin Jedunidaunmas), 20 unsieu 2568,

http://www1.ldd.go.th/ldd/Fertilizer/Organic_Fertilizer.pdf



