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Moringa Leaf Powder Production Planning using Mixed-Integer Linear Programming

Nassarmon Bootwisas ', Pasin Marupanthon?, Kulisara Marupanthorn > Uparittha Intarasat’,

Wisit Ketpanyapong’

Abstract

Hydrated and granulated Moringa oleifera leaf are commercial productions in Thai the
global markets. In this work, we proposed mixed-integer linear programming for managing the
production of Moringa oleifera leaf powder. The models can generate the production plane to
minimize production costs and serve all demands from customers. The models were solved by
branch and bound algorithm coded in R language with twelve weeks of simulation. We simulated
two cases of the situation focusing on inventory cost management. The first case is a low inventory
cost that represents Moringa oleifera leaf powder production in Rajamangala University of
Technology Suvarnabhumi, Ayutthaya campus. The second is a high inventory cost that mimics
middle or large business management. The results showed that planning using the models reduced
the overall production cost by 7.06% compared to unplanned production for the low investor cost
and 14.30% for the high investor cost. However, the conditions of the model must be satisfied
before making a decision. Large-sized and middle-sized businesses should employ the model for
managing production processes because their processed and costs are more complicated than the
small-sized business. The proposed model can enhance competitiveness for entrepreneurs who run

a business on the Moringa leaf powder production.
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wlunyguillusiuanile 27.19% (Prabsattroo et al., 2015) SniawrgudsUsznaufeoussniisidu
Toun waawey wagwdn (Prabsattroo et al,, 2015) s3udansaaziily nsaledy wazdmiu lunmeinundsy
e wuin uzguiignsdiueyyadase (Prabsattroo et al, 2012) wazvagduTSALEY (Srisukh, 2009)
uananil Arwesnisndndasianfsiilusiugedaduiidesnmanaalandsiiuunltufistuegiseiiies

' a

snsegnatu nanfinlusiueaglsuiiyadaie 5.8 Wudiuaeaniiansy uasainiasiintude 9.5 fudu
noaa1iansglull 2027 (Gonzalez & Van Der Maden, 2015) 8slunindulutiagtiuainaniunisainisuns
szunlngjvediain 19 Sufuiladofifuanudesnisdondnsusiguaimaiugiduiy sufwdnssian
Tungsuantusgafninselag (Boopathi & Raveendran, 2021) Ky Fuduloniafivesusznavgsialy
Uszmdlneiozveronisnangaaialan

NILUIUNMIATIAABULBNANYAVILAFUIN UaTNITAIVANAMNINYBIATATRINTUNYTN N1TINTEN
auulng uagmaifisruianiswdedeniesdontnduduneuildinat alddne uaznineinsiunndiatu
Funousne Soadudiudueziaguiilily fadhinsdduddnnasdedinnanteonsivaudands
PilelilfAndudnile (Stock-Out) egnslsfinu funsusineg fanududou uwazdaudululdiienia
audemevnamsdvnlifmsnsusunsuaniuanga Jgmdudwieiieenadssaiiauisnruniidede
vouuanuarnsfnduladsielunduioluresuilng (Ding et al, 2015) osnnsuzgunioasatadols

' v < Y a o

narlunsndnauduneu wasns a1 seukda i saiuliliuiuge 2 U duandinasldsvuunisudn

3
iladaLiu (Make to Stock) Fafunuddyuesnsnaniiiodaiiu fe Funuvesdudininds (nventory Cost)
(Rajagopalan, 2002) uaﬂf\]’mﬁ 1U3w§uamﬁi’lmgrﬂuq@maLﬁULﬁaaLLaxiﬂﬂwazﬂ%’uﬁ’aqﬁwﬁarﬁ’méﬁwLﬁ‘u
Aenluuda frdndsdosiasandunuiidsnduannmsudsluns suanuenggniadndas a1nfindriunguan
ﬂ’m’mLLmuslumia%"]dauqammé}’unwmaﬂizLm/u,ﬁaaméfunuﬂﬁwamLLazLﬁqﬁﬂamwiumiLLﬁdaéﬁ’uL%ﬁWﬂiﬁﬁué

definmhnansfnuisussgndludanded QmammnmmumimamLﬁamauauamammé’mmi
Ifeg9iusedn3ain wuuasmeaginaians (Mathematical Modelling) Wuia3aaiiowdausuaiigae
atuayunisindulalaegnalusednaamn wuudnassmnuanisi@adu (Linear Programing) (Ahumada &
Villalobos, 2009) LﬁuLLuuﬁwaaqﬁﬁﬂ%gﬂLﬁ@ﬂi‘ﬁﬁm%ﬂhaﬁmﬁuiﬁ]LLamNLLmummﬁmLamﬁuﬁﬂwaq

a o

WeIN1539n15 (Management Science) natsa1uidenudn n1slduuudnassnuanisidaduaiuisoan
AUYULAEADUANDIANNABINITVBIEUSLAALA 1Y Sae-lee and Ritvirool (2014) ansanfununNISHAALG
fa 5.06% uonanil Tumaluladadelmiflflunsdanisilsgumuuazmandagddimunmadaduiu
m3esilolunistrednaulasnge Wusvuvatvayun1sdndula (Zhichkin et al, 2019) wagwaUndiady
duUATIiNUNISRE (Vieira et al,, 2019) dviu msadrauvuaedunuiFadudumilwesnsiaun
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3.1 NITVIUNIUITIUNTTY

1125331 (Moringa oleifera) ufivayulwsinefianunsathaldvsslovdldidluuazddiu Inedomide
I§vaaovassnamuIesguiunyaaemuit dusanaimduidon fuidosenuasuzise anszdy
polaAMDTeR FunsAnunalunsznzems destulsadusniay fusendindu fudowuaiite anszdu
1hena uagdun1sdniay (Srisukh, 2009) asataanlunguannsansgdumasyimuludueadnszgn
voswadiuiuiafiusnldainlunszgnans (Marupanthorn, 2018) uena il Prabsattroo et al. (2012)
nenuiasaiaduomusannluusuannsnfivaussousmanawazamnmessinge tefiunginssy
nswaniuguazsriusesluumalaawmelsulunyusnigninienilfiAnninuaien (Prabsattroo et al,
2015) Fsnamldhilsslomitomadunsumduazadng vansewideusdindnsusinnuz anusold
Tudenduslduasiauaiiulounsdaasumsaanlunaio i wu sude (Rajendran, 2017) wagwansnla
(Mollel et al., 2021)

@ '

nsdnnsvaleguniu A nsuimsdanisiiedugauasduarguniusgreiiuszansain luma
Ujtansinnsialdgumusinduiusiunisianisaddudn lagildanudewesduiaindainan
@0snsdl (Cachon, 2004) luA nsilguniusnniiuly FsagsiliRasunuiiadsdumilsifausslond waz
msfgUasdnniiull GaneliAndunuaidslonawasdgmdudnnie nsdanisduiasndsgdian
Jaymdsnanuazanduyuvesdudinsaddlunisndnasls (Pourmohammad-Zia, 2021) N133An1513414
gumusihillassaisduiudiutiagmiane Wy msdamevndsguudmivaufnisineasinasifeadestu
Hammaiiuies szognailunsudssy wazszoznatlunmsifuinwmands (Liu et al, 2018)

wuudraeudsndinmansiiunguadidylunisdanisiisldguniunazdudinendudauiuim
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1 Lakhdar et al. (2005) léiauauuusiassmmuan1sidadusiviufunan diodawnunisndneini
ANUABINTTVDIGNAT Lﬁﬂﬁlﬁﬁﬂimﬂﬁqm I@&Jﬁﬁ]ﬁmﬁ%'ﬂWiﬁam'ﬁaamé’unumﬂmim?{auﬂ&jummﬁm&n
aeldteuly Ao gndranunsasedumldlunardrfn dlaldduinuiuiidivun wazlddesonauide
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DNTININES
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f{hmulﬁmamLﬁaLLﬁﬂigmmiwﬁmﬁmayulWi Imsﬁi’mQﬂismﬁLﬁamﬁuwuiwﬁﬂa&JﬁquLagmiNﬂ’ﬁwamﬁ
wangay mardnayulnaduuundniiodaiu IneflsiduingUssasdussnausmenasuvesiunuayulwan
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wazazldinsudnluuaniuazeriing v maaaslagldlusunsu OpenSolver Hadns fo @13150AAAI
gagnntunisdndulasuayulnsan n1seu n1sua wazdaiunsayulng wazawnsoananldielaesiule
ognslslunsdfiayulnsliifivmesenudoinis fuanazdesnaniudionues dafeddinarodisen 2 Ju
waziidesriaduidanmsnan sy LL‘UUf\i”lamﬁﬁﬂgjsaq%’UMﬂiﬂjﬁﬁqﬂmﬁmﬂﬂd’]ﬁ’]é’WiNﬁW%ﬁi@ﬁU
lunsfldumvinile

Hamaudnadieiinanguanliaunsansvaussmudonisdudvesuilaeld Ssdnansenuiu
miﬁmaﬂﬁlfgmadQ‘U?IﬂﬂLLazmmmL%aaammﬁmam Fitzsimons (2020) Anwinansznuainnisiiatem
dudviniiefuisnnunelavesfuilnauasnginssunindenirudmdsannudymaudivinie
Mnmsanwmuin lunguiuilaaifiyuuestuilymaudvadeluidsavilonagsiozlinelaguanuaz
fuwalifuileiulugedudiandnansedu Ding et al (2015) Anwmginssuduilnaiinevaussietiam
duiunadedmivddedeslussuueeulay nansidonuin fuilaadianunelaredufanauileinnng
¥nan (Short Supply) fnananssanusuitetosiutiyvviadlels Wy Tuside (Sae-lee & Ritvirool,
2014) iauauuuaasimunnsdndusuufunauniietestudamaudnile

Az TuUsuU 33T Ritvicool, 2012) tieeenuuuuuuiiasdluniseundanuzsunasiia
Houlatiduiiedosiuiudanionnmuise F10uide Ritvirool, 2012) finseunwiRnuayianisimun
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3.2 NSOULUIAN
Tumsfinwil fideUszenduazusulssimuamsdaduduiudusuunay lnedanuaninauide
(Ritvirool, 2012) iiialdlun1snaununsnansslunguainnssuiunisndnlulasaniside msiwuansain

lungsunanazunsyaLieldnana1m3ans (Ketpanyapong & Marupanthon, 2021) Yaunn1awuudnassly
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toufian TneideRarsandunu 4 Ussinn fe dununsdeluugsuan Favdsulunuggnia sununisiu
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nsunuAmiiwesilaaindeyalunuide (Ketpanyapong & Marupanthon, 2021) Aifvualuiite 4.2.
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1. aldelumsteluszuan = CX Y. X X"

2. Andofunaugalueds = CI Y, I°

3. Anldinelumstonsursudalunsiilundednozgline = CA Y, A°F

4. Alddrglumsvhanwazenn slunzguan uazeuuts = CC X, X, X7°
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X< oMt vtj=16 (3)

Xt < o(1—MT),  vtj=16 (4)
wavdmsuTueniing
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2 Jundansugeludeian
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. G_I—S.t+l

Xt = — Yt j = 6,7 9
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XUALGEIP =0, VWt (10)
M.J'f c {U,l} (11)
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ATeEldsuanswuURnesiain (Deterministic Programming) #iifaudsindulassiluend
wuauanun fodu Sumeuisunniwassiiaiun Branch and Bound Algorithm) u33n1siimunsan
dmdumamaiusngfigavestmuanisdududunuiunay waeasilidunaeasiiunse (Exact
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