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Design of experiment for evaluation the optical condition in deodorizing

charcoal forming from mangosteen peel
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Abstract

Mangosteen peel odor-absorbing charcoal adds value to agricultural waste, aligning with the circular
economy and supporting community products through the One Tambon One Product initiative (OTOP).
However, due to the trial-and-error methods used by OTOP groups, quality control is inconsistent, leading

to mold growth caused by high moisture content. This research aimed to address this problem by
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investigating factors affecting moisture levels and identifying the optimal formulation through an
experimental design involving three factors: starch type (Tapioca starch and rice flour), mixing ratio (80, 100,
and 120 grams), and aging time (8, 10, and 12 hours), with three experimental replicates. The results revealed
that only aging time significantly influenced moisture content at a 95% confidence level with an error margin
of 5%, and the best formulation consists of 800 grams of mangosteen peel, 100 grams of rice flour, and
aging time of 12 hours.

Keywords: Drying, Deodorizing charcoal, Mangosteen peel, Design of experiment
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Table 1 Factor and level of factor, and responses

No Factor Unit Level of factor Respones

1 Type of flour - Tapioca starch, Rice flour
2 Percentage of binder gram 80, 100, 120
3 Aging time hour 8, 10, 12

Moisture and

jodine value
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(A) Mangosteen peel charcoal (B) Tapioca starch (Q) Rice flour

Figure 1 Raw materials used in the experiment
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(A) Molding with silicone molds (B) Deodorizing charcoal

Figure 2 Deodorizing charcoal from mangosteen peel
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Figure 4 Moisture test results of odor absorbing charcoal from tapioca starch
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Figure 5 Moisture test results of odor absorbing charcoal from rice flour

910 Figure 5 Wuin AugAnd uanUAenTsgafiddunanvesndstnadn 100 3y wazariililuniseu
12 Falus dufirarudutesiign laedararmduviniu 25600 Sduinlulduiifsndunaumasudang
80 n3u wazafldluniseu 10 Hlu Asnsdrumauvettidig 80 ndu wasnarildluniseu 12 Falus 713
Sasndrunauvostisiiug 120 ndu wazaildluniseu 12 $alus waziifidnsdiunauvemtiating 120 n¥u
wazandldluniseu 10 $alus Tnefidanudiuwiniu 2.97, 3.08, 3.08 way 3.28%L (AUEU)

N1FAATIZANITNAGDY
1. MIATIVHIUANUMNEAULATAINNABIVDITDYA
\HumsnseseunnunzalLaragndevestayanouiarilaTgia LU sUTIu (Analysis of variance;
ANOVA) Gsusgnaulusne (1) msnsraseunsnszaedesteyainduuuuundniel Ingdinsizsising Normal
probability plot Ifuusliiududunsnieli uarinseRzunsaved Histogram Idigunsadunuvuiniviely )
mM3nsIRdeUANUERsUeInNUUTUTIWS Bl Inedinseviniu Versus fits I10ayainisnsganediui q duseus
Aug (0) w3ely way (3) MmInsaaeudeyainfinisnsgneduuuduniold lnedns1esiiiu Versus order I1dayad
miﬂssmaﬁaﬁ'ﬁumsauﬁﬂﬂué (0) A3 Figure 6



MsasinuasAansiazmvalulad ans.da1u | U9 6 avufl 2 wgunia - Beniau 2568

ag

Residual Plots for Moisture

Mormal Probability Plot

=)

501

Parcent

107

-05

0.0
Residual

05

Histogram

— ra
o =

Fraguency

0.0
Residual

05

10

Residual

Residual

=109

Wersus Fits

1.01 -
05|

00

-0.5]

YY)
ﬂ;.
-

Fitted walue

‘ersus Order

104

051

0.0

05

10

1 5 10 15 20 25 30 35
Observation Order

43 45 50

Figure 6 Validation of the appropriateness and validity of the experimental data
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Table 2 Result of analysis of variance (ANOVA)

Source DF SS MS F P
Typer of flour (A) 1 0.0988 0.0988 0.43 0.515
Percentage of binder (B) 2 0.4578 0.2289 1.00 0.378
Aging time (Q) 2 82.6777 41.3388 180.49 0.000
2 factor Interaction 6 252717 0.4213 1.84 0.117
3 factor Interaction 4 0.6526 0.1632 0.17 0.589
Error 38 8.7035 0.2290

S = 4.78582, R-5q = 90.85%, R-Sq(ad)) = 87.24% R-sq(pred) = 81.52%
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Main Effects Plot for Moisture
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Remark : 1 = Tapoica starch, 2 = Rice flour, 80 = Percentage of binder, 100 = Percentage of binder,
120 = Percentage of binder, 8 = Aging time, 10 = Aging time and 12 = Aging time

Figure 7 Main effects plot for moisture

nsnagauAlolafiy

thdhugandunndendsandivhananudeiudvenduasueidignmain 100:12 $2lus dedidrannuiy
tionfianlunageudilelofiu fiudniosfifinisnats (Usemelne) $180 avweuliu AusnsgIu AWWAB60A
$1uau 2 Fegns wamsveaeudilelefunuin diuganduaniudensiineiifisuszanuyisnainudsiudusnded
Alolefuwindy 812.81 fiadn3u/niu uazduganduivhanidensianaififussauiunanudadiagiden
lolofiuwiniu 836.46 adnsu/n3u

A1saAUsIENa

nansnndeUAmaniRveduganAuIINGenTInanUI druganaundentnadivihainutiaiudiUsvdall
ArmuTuads 4.07%L druduganduanideniinadiviniainudeiiudrfidanudueds 3.99%L uaznui
yinvesiaszany uardnsdunanlifinademauturesuganduainiudeninn Tnewu yndeulvveans
nasosfidarududulunudetmunuesnsgundniusigmu (. 180/2563) lnefidanuduliifuiosas 8



MsasinuasAansiazmvalulad ans.da1u | U9 6 avufl 2 wgunia - Beniau 2568

Tngtimiin anduhdiugandunndendsnaiisnsid 100:12 Falus Fediararududesiian lunaaeud
Telofiu ausasg I AWWABG60A 71 u¥miesufiRnisnans (Uszimeilne) $1dn arvweuunu $1udu 2 feens
wan1snaaeuanleloAunudn diuganauainiudensanaivhainudaiudizsudsiiailelefuindu 812.81
fladnfu/n3u wazanuganauivhannidonsdenaudsinaudi fanlelefuwiniu 836.46 Tadnsu/niu Gaduganaud
yunndsvanuisassindenlelofudulunumnsgrunansusiumu ny. 180/2563) Insdvunlidiuga
naudosdanlelefulaiosndn 150 fadniu/n$u Feaenndeaiuauiseues Boonchom (2020) li@nwnautifing
nenmLaSTIMIgeiuAuesduInaldl 6 3iia Ao drudulzan dudenyieu diudrilne dundae
aufenn waza e wanmsAnuitenut duteadaauduedeiosar 2.85 uaznanildluniseuu
Fuazsilirnutuanasiae wazdenndesiuaudds Neamsawag (2010) fildAnwuaziu3ouiiieunuanunsoly
nMsgaduvesdiuiudilifuanismsudnuas Yagiuananatu naainnsAnuideildensinadiunigumgd
800 aarnwaldyd Awvinlilarnlelafiunindu 802.44 dadniu/nu

unagu

mimmamwﬁmmsaﬂumisﬁugﬂmu@mﬂé"ummﬂﬁaﬂﬁmm TngTdnseenuuumsneaeitenAnAIdy
Tlsimuanmsgiu Tnsniseenuuumsveassuuuinaoi3ealfingUuuy (General full factorial design) Farinvusilss
Haduiidnasiontsnaaesdl 3 Jady Ao winvesdiuseaiy snadunay uaznandildlunisou Tnevdavessa
Uszau d 2 szou Taun udsluduznas wazutstnig snsidrunaud 3 szau laun 80, 100 waz 120 N3y uaz
nandildluniseu 9 3 seiv ldud 8, 10 waz 12 Falus waziinsveassdionun 3 ada hlkinrssuauaddums
NAADs 54 AT KAIINNNINARBINUI {Jﬁ)ﬁ’aﬁﬁNasiammm%uaemﬁﬁaﬁﬁ@ Tgun nandildluniseu dwriinves
Frusvanu uazdasdiunay lifiduddy fissduanundeiu 95 Wedud wazaruRenaialiiiiu 5 wWesidud
dofinsaniimnzauvewsardadedunuin wilsfudlsndaiisnsdau 100 ¥y wazarildluniseu
12 $alus fdanudutosiian duudedimuinfisnmdis 100 n¥u waznaniflélunisey 12 Falus den
Arwidutiosfigaisuiu uasnuiwinvesiauszauiivinanutiddrfialelefugeniudsiudvendadntios
dunanismaaouailelofiunudt duganduandentinaiisifuszauinananudsirudidialeleuvifu
836.46 fladnsu/n¥u druauganaunndeniigaifidisraruiananudaiudusndfiaalelofuviafu
812.81 fladn$w/n¥u nasnmsnwisevielvinguiiussnaunts OTOP uganauanidensisnmannsathluidy
LmeﬂumiLﬁaﬂﬁuﬁWUEJWT’nJiwmuﬁﬁﬁmaﬂﬂ'iﬂl,ﬁ"aLf]umiamﬁuwumwﬁmGuama'mﬁﬂima‘umi OTOP
esmnsusyauits 2 via 1mwuL1JuLLﬂnﬁmLmvﬁaLLﬂmumﬂmaﬂumlaIammmwmm%mm%mwammw
YUY 'mmau’mamawiﬁltﬂi’ﬂumwumﬂmumnaumﬂLﬂaaﬂmmimﬂiuammwmﬂsuu

AnRnssuUsENIA

nuATeildSaadldvevounseamngu OTOP mummaummﬂaaﬂmﬂmwmmﬂmauaLLav“LﬁmUiﬂmanfm
nssuBmstuguituganaunnidentenn uasliymuesuganauainiudeniinn muisnanarsduasdmini
A191INIMINTINYAAINNT ULAZAMINTIUNALII NN ﬂmufsmniimmamyjsmmmaumvﬂiuiaa U INedy
weluladsvusnansTusen Ingnunduny3 AlvAuugiazdewmdelinisdidunuussauadiianiy
Taguszasiuazitmng



MsasinuasAansiazmvalulad ans.da1u | U9 6 avufl 2 wgunia - Beniau 2568

LONE15919D4

Boonchom, K., Thewsakun, J., & Thipawan, K. (2020). Physical properties and moisture adsorption rate of
fruit charcoal. VRU Research and Development Journal Science and Technology, 15(2), 77-89.

(In Thai)

Jahmah, N., Thoman, L., & Madahae, S. (2020). The study production of fuel briquette from mangosteens
peel and water. In The 5" Nation Science and Technology Conference. Science Technology and
Social Innovation. Rajamangala University of Technology Srivijaya. (pp.1445-1452).
https://profile.yru.ac.th/storage/academic-articles/September2020/3tRnntYB8p3ynziivAH.pdf
(In Thai)

Jittabut, P., Piyasri, S., & Piasanthia, S. (2020). Materials plate for food packaging development by using
agricultural waste. Science and Technology Research Journal Nakhon Ratchasima Rajabhat
University, 5(1), 43-52. (In Thai)

Khiaomang, K. (2024). Activated carbon from cassava rhizomes to design odor absorbing products.
Academic Journal of Industrial Technology Innovation, 2(2), 32-43. (In Thai)

Khwunsakun, C. (2022). Research and development of growing bench for quality vegetables production.
Agriculture and Technology Journal, 3(1), 60-74. (In Thai)

Kumpapai, C., Boonthanom, N., Rodjananon, T., & Wongthanate, J. (2020). The efficiency comparison of
fuel briquettes from agricultural wastes. The Journal of Industrial Technology, 16(3), 28-38.
https://doi:10.14416/j.ind.tech.2020.12.003. (In Thai)

Mongkoldhumrongkul, K. (2024). Development of a biomass briquette machine from agricultural waste in
rayong province. The Journal of KMUTNB, 34(1), 1-12. (In Thai)

Namee, J., & Seak, P. (2023). Utilization of local agricultural wastes for the production of oyster
mushrooms (Pleurotus osteatus). Journal of Agricultura Production, 5(1), 203-215. (In Thai)
Neamsawag, P. (2010). Comparison of adsorption capacity of activated carbon obtained from production
methods and materials. Science and Technology Nakhon Sawan Rajabhat University Journal, 2(2),

11-18. (In Thai)

Pansuwan, J., Onwong, J., & Intharapat, P. (2012). A study of factors affecting on the efficiency of an
odor absorbing rubber. In The 6" Ubon Ratchathani University Research Conference.

Ubon Ratchathani University. (pp.36-45). https://www.ubu.ac.th/web/research/content/UBRC/.
(In Thai)

Pianjing, P., Punyakham, P. Prapreud, W., Kitprathaung, N., Phromsat, P., & Wites, J. (2023). Development of
odor absorbed charcoal lump product. Phranakhon Rajabhat Research Journal (Science and
Technology), 18(2), 14-29. (In Thai)

Piyang, T., & Khuawaraphan, R. (2019). By-product synergy from nipa palm frond processing waste ban
laem community, Trang province. Area Based Development Research Journal, 11(6), 503-517.

(In Thai)

Sittiwong, W., Homchampa, T., Prachumcharat, P., Waengern, T., & Kaewtumla, N. (2023). Fuel
consumption of diesel engines combined with producer gas. Agriculture and Technology Journal,
4(3), 45-58. (In Thai)


https://doi:10.14416/j.ind.tech.2020.12.003
https://www.ubu.ac.th/web/research/content/UBRC/

MsasinuasAansiazmvalulad ans.da1u | U9 6 avufl 2 wgunia - Beniau 2568

Srihawattanakul, P., Jaiton, A., Yordon, K., & Yunsan, A. (2017). Production of deodorizing charcoals from
mangrove charcoal: an applied local wisdom of “pleakmai group” at baan Khaoyeesarn,
Amphawa, Samut Songkram province. Faculty of Home Economics Technology, Rajamangala
University of Technology Phra Nakhon. (In Thai)

Sudasna-Na-Ayudthya, P., & Luangpaiboon, P. (2008). Design and Analysis of Experiment. Top Publishing.
Bangkok. (In Thai)

Thai industrial standard institute. (2020). Thai community product standard of deodorizing charcoal
(180/2563). https://tcps.tisi.go.th/public/StandardList.aspx. (In Thai)

Wongsuwan, S., Inla, K., & Sittiwong, W. (2020). Effects of plastic ratio on compressive stress. Agriculture
and Technology Journal, 1(1), 1-11. (In Thai)


https://tcps.tisi.go.th/public/StandardList.aspx

