296 MIFATIVINTNTLADUNAMNTEUATIUT TN 32, aUuR 2 1.8.-8.8. 2565

The Journal of KMUTNB., Vol. 32, No. 2, Apr.—Jun. 2022

UNANNIRY

N1TRAILIUITTYAUNVULINAULUULINDAIUANLYDENUALTALDULNTALUAYDINUIN
weanldlusendrenisvuds

D flning*
NAIVIGATMNTTUNYAT AULNYATANERS NINGINTFITUVAUALAIINTY UMINITEUTAIT

* givususzanue nsdnd 0 5596 4395 Bua: puwanartf@nuacth DO 10.14416/j.kmutnb.2021.10.002
Suile 3 nsngaw 2563 udluiile 25 Amau 2563 nauuiile 9 Aueteu 2563 weunsoaulat 18 naAw 2564
© 2022King Mongkut’s University of Technology North Bangkok. All Rights Reserved.

unAnga

mahdeveszhaininanlsaueuunsalua Sudulsavdimaiuifnfiddymansugia uasiinasonis
\dendovesjuslng fufunmsideiilingussasdiofinuimsUssgndlfwinduledidninsatuneduanfnuedniid
oumaduruewly Wiierrusde Colletotrichum gloeosporioides Tadisauauunselua nsuiuduledidnlng
atuneduandnuedaiidoymafuunaunluamndadu 0, 1, 5, 10 uag 15% w/w) aunsawiosldannszuauns
Huduleselninadn msmanududuigavesasazaseyniaduruisululunissudininaiyvenidon
C. gloeosporioides 130 1shetdluomsiassdeuuumanuarids snnsvnasu audiduinanves
ansararwoynARurautumsdiy 10,000 ppm aunsadudimaiaiauention C gloeosporioides
oWnaRsTeldATian lnvasasaseymaRuuauiudadigrisuidesaunis Ignuauadumsaraeweduaniin
wednfinnnududusingg Tnethminseimndieutuihminvemeduaninuedn antuasavareneduanin
wedniil walsifiansazaseynafuvuneulugniuduusiuduledidntnsatiumeldannzmaussdnglin
20 Alaliad uazszogseniwiduiuwusesiuiduly 18 wufwns nnsmeasmuiy Wuledidnlasatuils
fidnuwazBeu eoduloneduaninuedailifiasazarsoymaiuunaunlufivunadusingudnaisszana 0.53
lalesims vazfiduloweduaninuedniifiansazanseymaiusueuilufivinadurgudnanauszana 0.43-0.79
lalasims uonanimud uiuduledidninsatuneduaninuedniifansarmeoyniaduraulunnududu
15% (w/w) ﬁqwé@hulfﬁaiﬂ C. gloeosporioides iﬁﬁﬁqm

AdAeY: Ueaiae lsauauuvsalug sumaRurwIawIly weduaninuedn nmstuduledelihads

NN381989UNAY: UM Hning, “NIREIUTIRAUTITULSIAULUUIREAIUANTDELMALsALBULNIAlNAYaNEIst RN iy
SEWINNSVUEAS,” 2759753990150 TER0UNAINsTUATIYHE, VT 32, aUUT 2, B 296-304, 131.8.-51.8. 2565.



http://dx.doi.org/10.14416/j.kmutnb.2021.10.002

MFANFIVINTNSTIUNAMTEUASWTD UA 32, aTUf 2 1w.8.-5.8. 2565 297

The Journal of KMUTNB., Vol. 32, No. 2, Apr.—Jun. 2022

‘ Research Article ‘

Development of Primary Packaging Prototype for Control Anthracnose Disease

of ‘Nam Dok Mai’ Mango Fruits during Transportation

Puwanart Fuggate*
Department of Agro-Industry, Faculty of Agriculture Natural Resources and Environment, Naresuan University, Phitsanulok,
Thailand

* Corresponding Author, Tel. 0 5596 4395, E-mail: puwanartf@nu.ac.th DOI: 10.14416/j.kmutnb.2021.10.002
Received 3 July 2020; Revised 25 August 2020; Accepted 9 September 2020; Published online: 18 October 2021
© 2022King Mongkut’s University of Technology North Bangkok. All Rights Reserved.

Abstract

Anthracnose disease of mangoes is regarded as a major postharvest disease in economic considerations,
due to its potential impacts on shelf life limitations and consumer choices. Thus, the objective of this
research was to investigate the application of electrospun poly(L-lactic acid) fiber mats containing silver
nanoparticles (AgNPs) for controlling Colletotrichum gloeosporioides that causes anthracnose. Poly(L-lactic
acid) (PLLA) fiber mats containing AgNPs concentrations 0, 1, 5, 10 and 15% (w/w) were successfully prepared
by electrospinning process. The minimum inhibitory concentration (MIC) values of AgNPs concentrations
against C. gloeosporioides were determined by broth and agar dilution methods. As results, at the minimal
concentration, AgNPs 10,000 ppm revealed the highest inhibition activity on C. gloeosporioides. AgNPs
substances whereby antimicrobial properties were added to the neat PLLA solution in various concentrations,
base on the weight of PLLA powder. Both the neat and the AgNPs-loaded PLLA solution were electrospun
into ultra-fine fiber under a fixed electric field of 20 kV/18 cm. The obtained fibers were smooth, without
the presence of any kind of aggregation on their surface. The average diameter of the neat PLLA fibers
was 0.53 pm, while those of the AgNPs-loaded ones were in the range of 0.43 to 0.79 um. Moreover,
the antimicrobial activity of the 15% (w/w) AgNPs-loaded PLLA fiber mats was considered the greatest

against C. gloeosporioides.

Keywords: Mango, Anthracnose, Silver Nanoparticles, Poly(L-lactic acid), Electrospinning
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15% (w/w) (3U71 6) TUTiaegsisnendesqansse
BANANTOULUUADINGIA (SEM) MAAMNAENUIN Ui
dleuszneumedulefiausuuulisnne Senwvas
Adsudunausnegsaraenady wasiivuindy
Hnugudnatsveadulewiniu 0.53,0.43,0.43, 0.74 uay
0.79 lailasums sudiy (Uil 7) datfuuandliisiudy
dulsagflvnmdivduideaududureseyniaiiu

g g, “msiaIvTsesasiTuLInauLUUITan URITea gl sAUULN IA luFvesusiamen iTusy it syua.
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vaulugeiy Sl¥msazaneiifinnuidudunniy
sldduledifilnd vievenvuiadnanas uithan
WNTuYeIEIsaza1eliAINIn 92anUIsINgNIsaing
Toldsilifiafosnm dwalidunisnsiadeudives
ansavanganas azvhhdulefvmnalngiudenndasiy
A sulvd [6] wud anumiaiinalaensesie
madadly iWernuiduduvemediuediiutu dua
Tfaramilngetu vilasaranednemeendudule
Ialaglivineenainiuauniteglvisiansessuidule
waziflornudituvesansaraegeiu shlviduledllas
vnreadurugudnandlugiudae uonanidmui

ANSHANANMUTNTUVDIA AT A1l NaviN A UNTLA

'
a

Winanndulaeingn Ssanunsawseudulelnelainy

a (4 A

A a X v v A ova v
Uee LLa%ﬂ’J’]ﬂJViu@‘WLWN%U&QN@IV‘La‘lﬂﬂmi@ﬂ“ﬁumqu

'
s a

Audnataiindy Tumansetuduiisnnududures
wodeserasaumilazanawiny iliindnduy
wule wenaniinisweunedweslugluuvansazany
aa Y vy oA = a o o g v

nilanudududosiiusefisiamm viliusaliihyususs
faraladne daunian vilinisinafiiiadu vune
durnugudnanwedulededivuinan

v
3.3 WAYDINIIANUYRENUNALIALDULNIATUE VDS
a A ' 1 a
aun1aRuvwIaun lundleglunduduledianlasalu
WoAuAARNLDYA
NNINAFRUAMANTRNITAWTTIAMALIA
WOUWNIALLAYEIBUNIARUYVWIAUILUAIINTUTY O,
1,5, 10 uaz 15% (w/w) Negluwsiuduledianinsatiu
noduaninkadn Tnetuiudulednduwiunauauin
WuHUAUENA1Y 0.5 WURWAT 119UNIMTIAEY PDA
Ao ¢ & L. ' ' P
davssvoutns C gloeosporioides WU uLdule
dianiasaliuneduanfinuedaifioyniatusuiauily
ALTLTU 15% (w/w) @3NTAEUEINISIAT VDAL T
C. gloeosporioides laaninAnuidududue) wagiinanu
wansinaiuegeditlddneadii (p<0.05) (U7 7) lag
U 10 veamsuNTavaiiied (31 + 1 °C) wuusku

9 Y

clear zone

gﬂﬁ 8 é’mﬂmzmsé’ué‘?qmm%aﬂmL%aC. gloeosporioides
vosurudulpdidnlnsatiuneduanfinwedaiial
BUNARUYUIAUTUANULNTU O, 1, 5, 10 uae
15% (w/w) Tuiudl 10 vesmsUsfigamaiivies
(31 +1°Q)

JUT 9 dnvaiznisUszandldiduussgiusiduusn

AULUULNOAIUALLTRAL YA LI ALDULNTALUE
vouznenidluseninansvuds

Taseuusudilovunaning 1 iwufisns Tuvas sy
ledidnlnsatiuneduanfinuedaiioymatuuauily
At 0, 1, 5 waw 109% (w/w) lanuuinadaiaiu
(5U71 8) Wlesnnislefivunaidnaduseivulusms lavefu
azuandvilnindudsygiuueivasy aynauily
933u Teenunsounsnduilugrimoadeqauvasld
Tngazidrluduiuny Sulphydryl (-SH) veseulasily
wuTy uazihlideqduridmeadluiian (8] fedu
wiudledidnlnsatiuneduanfnuedafifioyniabu
vmuTuasdudugetu asvhliTussansawlunis
Hoafumsisseaitos C gloeosporioides létuge

ﬁm%"um':?Uiiﬁ;ffmsﬁ“ﬂguLLiﬂﬁuLLuummmﬁﬂU
Uszgnaldsamiuminelriufunssunn iiletisanainy
Fomenaruniesauammauzsisiaonlslussaing
nsvugsls (5U7 9)

g fining, “msianvsssasiTuLInauLuUTenupITea gl saueuLn sAluFvessiamen ilusynitmsyua.”
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4. agd

wiudiledidnlmsatiunoduaninuedaiiioynaiu
wautuAduty 19 (w/iw) idnvasduwiuseu
aiave Wulefidedanusioidesinlviansaaeniiy
wildine uasfinaeutAdinadian esanannsa
fuussiaauasinnavondulodniian usliamnse
é’JJUfj’jﬂﬂTﬁLﬁﬁimeL%ai’l C. gloeosporioides it

wiudilodidnlnsatumeauaninuederiiioynatu
gunauluasdudy 15% (ww) annsasudinsade
Y0091 C. sloeosporioides %jﬁﬁlqm

5. inAinssuysene

iAdeilFSunuganyuatuayLaINnouIde
ANEIMINTINUAZENAVNTTUNYAT UNTINeSeuld
UsgdnUauuseann 2558
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