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Controlling Anthracnose Disease on Post-Harvest ‘Nam Dok Mai Sri Thong’ Mango Fruit with
Nano Zinc Oxide
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Abstract
The research focuses on investigating the efficacy of nano zinc oxide in inhibiting fungal pathogens

and controlling anthracnose on ‘Nam Dok Mai Sri Thong” mango fruits after harvesting. Zinc oxide, is known
for its antimicrobial properties and has been certified as a chemical that is safe for addition and contact with
food (GRAS: Generally Recognized as Safe). In the study, different concentrations of nano zinc oxide, were
tested for their effectiveness in inhibiting the growth of Colletotrichum siamense a fungal pathogen causing
anthracnose on ‘Nam Dok Mai Sri Thong” mango fruits after harvesting. The research utilized the poison food
method on potato dextrose agar to assess fungal colony erowth inhibition. It was observed that a
concentration of1.5, 2.0 and 2.5 grams/liter inhibited fungal colony growth by 64.1, 67.1 and 69.4 percent
respectively. Furthermore, the minimum inhibitory concentration of nano zinc oxide (P10) that prevented the
germination of fungal conidia at 2.5 ¢/L. In terms of controlling anthracnose on Nam ‘Dok Mai Sri Thong’
mango fruits were dipped with nano zinc oxide at concentrations of 1.5, 2.0 and 2.5 ¢/L and wound-
inoculated with mycelium discs. The results indicated a significant control anthracnose on mango fruit disease
occurrence visible symptoms after stored at 25+2 °C 85-90 %RH for 12 days while the control exhibited 100%
of disease incidence with 7.2 cm of lesion. Additionally, mango fruits dipped in nano zinc oxide P10 at
concentrations of 1.5, 2.0, 2.5 and 0 (control) ¢g/L showed percentage of weight loss at 8.12, 8.62, 8.03 and
9.21 respectively with similar firmness and color value (L*, a*, b* and hue) compared to the control.
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A

wzsiratinenls! (Mangifera indica L) ‘Nam Dork Mai’ Lﬂumaiﬂwm%'auﬁﬁmiﬂgmﬁamiﬁwmﬁ]unm
gnuny Dendulssmuiauuusalianuasiiaulsgy Gae. 2560) Fashaieudosar 8 vedandunrhsiivssna
Ineidugnan wihnaziuuliumsdeeniasamufesnsuzinainenlivedlnefissnntu uinutgmnisundeves
wammﬁiLﬁmmﬂimué’qﬂﬁlﬁuLﬁ"mﬁﬁﬁfgasmimLLauLmiﬂIua%ﬁLﬁmmﬂL?gas’l Colletotrichum gloeosporioides,
C. acutatum, C. asianum Waw C. siamense Gaildnwaznadnvhansuuuulsiusogundunayaziunaniennsves
Tsailonaurahaidugn (Rattanakreetakul et al., 2023) vliAnanudsmeadanmuninuasideUina memunslse
ndnafiuiednisliamedimindendienanndilunauzinidinssnusouararuasadovesfuilaauaretagn
Anffunanisén (ansal, 2556) Mafinwnslddsdeantast (zno) daliqvdsiideqaunidaldsunissusesinduaaadil
Uaeadelunisileovunasduiannms (GRAS, generally recognized as safe substances) Hmmam et al. (2023) Wuin
fedoenleiinnuannsalunissudadouuaiise Staphylococcus aureus ivudousnfunauzaiieiug Kiett 91ean
nsgaydemin Bnengniafivinw uassrasnsaniiveswanzasldesadituddamisadn vonanddsdaenui
nslddsdeanlaiaiuauides C gloeosporioides annnvoslsanouunsalualy uzaag avlaila wazuzazne
(Gonzalez-Estrada et al., 2021) 1uAfiiyafinwinisléunludsfeanledifienunulsausuunsaluavosmauzaing
ihaenlindsnaiuiie
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1. wisndesaumalsauauunsalua

Foiivaaeusenldainnauzinediinlsaueuunsalua $1uau 10 e §e3s Tissue transplanting Uue19ns
potato dextrose agar (PDA) S1uunaudnuwaensdug uwasdiluananuamuiinilolndvesdiu ITS GADPH ACT
wag CAL (Leesutthiphonchai et al., 2024) $uunldiduidesn Colletotrichum siamense WusnwiluiesufuRnis
Tsavdimafuifgmesudaiusniaiulsaiis Sedenidswusmsidonde POA Unilgungivosuasifuas 12
Falussiotu w7 fu dwiunismasewiely waswlsuasuriuassalasinedredenniruuomnaiisate PDA A
ans Uuflgamniviosuarifuas 12 Falusdetu uiu 10 fu wihndushifouaslfuiuisdeyau 4 vulalad nses
dulederiunsenensesaiide (Whatman no. 1) udadusiuiugie haemacytometer wisenlfildmnududuades
10" lnfliferofiadans

2. manaaaunsiudsnsiaiyveadion C. siamense Kavunludsdoanlas

2.1 nagaunsiudimsienvedaiiededs micro dilution Ty micro titer plate (96 well) W3suansazany
nludereanlen (P10, Global Chemical Co.,Ltd.) Auudy 2 nSusednstuasdlauy USuins 100 lulasans waalde
974 LUV serial dilution A28 potato dextrose broth avldmnududuilineany 20, 10, 5, 2.5, 1.25 wag 0 (AuAw)
n$usiedns udnldansuviuaesaues 50 lulasdns adudiu 10° avosretiaddns asluynvay vuflgamgiiviosuasls
wasaduila 12 Falus dusnnumssenvedefifielnedunanielindesameslefiidmens 15x uagmaranududy
ﬁﬂqmiumﬁ%gﬂmsqaﬂﬁuaqﬂﬂa% (minimum inhibitory concentration, MIC) dlovnunu 24 $3lus Tnevinismeaes
aududuas 3 91

2.2 nagoumsfudimsiasyvendulededs poison food Tnawsonemsidonte PDA finavansuludade
anledfianududu 1.5,2.0, 2.5 uaz 0 (AIUAY) nSunDAnNT mmmﬂq mycelium disc GUENLSU?Jﬁ C. siamense UU1A
uehAugnans 5 daduns Pnsenansauemsiaeate Unigaumpiiviedlnglviuasaduiin 12 $2lus umw 7 $u favun
Teladiflemunuefidudmssudinsasyisieudioutugeamuny Tnsvhnsmeassnnududuay 3 41

3. nadgaumsarvalsaueLunsAluarasuzsivainenlinemdmaiuiealasgudieuludedoanled
winunauzaninenliEneslussozanunnadelididenarUnannanudenisainlsn wuas uazneng

PIANAUTEIN 200-280 nusiona Fadalaglidliszann 1 wuRiuns wdhusauunauznadedudelnefinad

ATuANUsTaIn 1 fadiuns 21ntunne mycelium disc vutn 5 faduns vuHaudnigumgiivies Iiiuasaduiln 24
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Flars antiueh mycelium disc aaﬂLLé’aajmauszjaﬂumiasa1auﬂu%aﬁaaﬂlqjﬁﬁmmrﬁ'm%u 1.5,2,2.5ua¢ 0
(AIuAN) N3usoAns U1 2 UIF udnemaNzsaslurzniRsesnenTEAY U Tlgunnll 25+2 ssmiwalToa
AL LIS 85-90 Wosidud wy 12 Hu

fudrurunaiiinlen favuiaunaiiioszifiuanusunsswedlsn uazUssidiugaunimudenisifiuine 1)
Lﬂ@%L%uﬁﬂﬁqzyLﬁaﬁmﬁﬂ 2) AdTiUABnugiag (L* a*, b* war hue angle) faeiA3as¥ad Colorimeter (KONICA
MINOLTA §u CR-400) 3) arnaiutiuiile (TX, Texture Analyser $u TAXT plus) Ingldnaanzaunadusuausnans 5
fadwng 4) Usunveudsfiazarsiinld (total soluble solid, %Brix, ATAGO) wag 5) Usununsavanuadilaiasnle
(titratable acidity) lagvinn1snaas 3 sgm e 3 WA ’J’NLLN“LJﬂ’ﬁV]G]aENLLUUE‘jﬁJﬁJJUuiﬂj (completely randomized
design) AAT1¥MAIANUMUTUTIUNETALUY one-way ANOVA UawlUSeuifigutayalagds Duncan’s multiple-range
test fiszAunuToiu 95 Wosidud

NANISNAADY
Msnageunssusenssenvesiatifiedounludedeanladanududu 20, 10, 5, 2.5 wag 1.25 nYusodns
wuaadtusgavemlusdoonladiidudimasenvedaiifowinty 2.5 nfusedng udmintuigumniives
W 24 Falus (Figure 1A) ilevngeaumsdudinisiassauendulovusmsiaeade PDA nauasuiludeieanlasai
WY 1.5, 2.0 way 2.5 NSUADANS ‘wmf’]ﬁmsé’ué‘?@mmﬁaﬂaué’ﬂawhﬁ“u 64.1, 67.1 way 69.4 Wosidus muasu
FaunnssegriifuddnilewTeudisuiuganiuau (Figure 18)

4 ) o - :'.;.‘ ol .':/'v 1A
p ’ »' J

1B

Figure1l 1A: Minimum inhibitory concentration (MIC) of nano ZnO at 2.5 ¢/L against C. siamense (A) compared
to control (B) using micro dilution test incubated at room temperature for 24 h.
1B: C. siamense colony growth on potato dextrose agar mixed with nano ZnO at concentration 1.5
(Q), 2.0 (D), and 2.5 (E) ¢/L compared to control (F) using poison food technique incubated at room

temperature for 7 days.

nsmvaulsanouirsaluaveszitsinenliinemimaiudelaenisquisuludsdeanlediin
Wt 1.5, 2 ua2.5 n3udedns waamniusnw 12 Ju luwunsiAalsauazanusuusseslsadesiouiisuiuya
muREUMTAALA 100 Wesldud wazaugunsseslsaiivninuna 12-52 fadimns (Aieds 30 fadwns) Tneile
Anszraunmdinmaiufsmuinauzshaheenlifdnesikiunsiuseuiluisdoonlefynnsnisiaemiuiiy
o (TX) warUiinamesudefiosanetld (T5S) wnnignniuauesaiidyddymisada dauﬂWiquﬁaﬁ:ﬂwﬁﬂ (WL)
Vsnaunsafilansnld (TA) wazdnd (L*, %, b* waz hue) liumnsnstumasadflile isufuganiugu (Table 1, Figure
2)
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Tablel Effect of Nano ZnO treatment on disease incidence, disease severity of mongo fruits inoculated with
Colletotrichum siamense, and quality parameters of uninoculated mango fruits kept at 25+2 °C for

12 days after treatment.

Disease Disease Color
nano ZnO DS TSS WL TA
incidence  severity i
(/L) (N) (%Brix) (%) (%) L* a* b* hue
(%) (mm)
0 (control) 100 a 30 a 1.04b 1430b 9.21 0.85 7245 742 5025 81.16
1.5 0Ob 0Ob 1.19 a 15.47 a 8.12 1.07 7230 826 5362 81.26
2.0 0b 0b 1.23 a 15.97 a 8.62 0.85 7285 854 5339 8087
2.5 0b 0b 1.21a 15.70 a 8.03 1.07 7282 824 5340 8122
* * * * ns ns ns ns ns ns

Values followed by different letters within the same column are significantly different (p < 0.05). 'ns' denotes non-
significant differences.

Figure 2 Inoculated mango fruits after dipped in nano ZnO at concentrations of 1.5 (A), 2.0 (B), and 2.5 (C)
¢/L compared to untreated control (D) kept at 25+2 °C for 12 days after treatment.
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wludsdonnled (P10) anunsadudamssenadailifeten C siamense fif MIC fiaradudu 2.5 nfude
303 uazdudsnaiyveadulely 69.4 Wesidud Smsfnvauanifvemludsdosnledausnfugdurislagdma
AONITUIUNITNIUATIAR reactive oxygenated species (ROS) vil#iAn H,0, waglanUaesdAlooou (Zn”") vinlw
WwadaunIgIinANUEsIY ﬁgﬂéwﬁm‘dﬂﬁLLasﬁms%"ﬂwamawmmmmaiuLsaaé (Kumar et al. 2016; Li et al.,
2011; Song et al,, 2010) uazvinliAnUfduiusisuLsase lipid vesicles vaauuaiisy Escherichia coli Ingngaany
n13t309uasannIaiin H,0, (Zhang et al, 2013) uananidnuitefinuiuludsdoonledaunsnaiuaudes
C. gloeosporioides awinuailsALaULNIALlLAYEY Uzl aelinla waruzazne (Gonzalez-Estrada et al., 2021) way
N1591891U189 Hmmam et al. (2023) Wui1 alginate-based uluGsdoanlefansadufudoqaunisivuidion
(E. coli waz Staphylococcus aureus) Uunauzaiug Kiett Inglddwmadasanmuninuazeignisnuine donndes
funsnasedluadsifinuiinisdunansanhaenliEnewheulusdoonled mimdutu 1.5-2.5 nfudedng a1unso
muaulsakouunIaluauuNaNzvdnM nAuRnlFlaeldfinanssnudauieamnmvdaininiufer uastsvras
nswasuulaniodura miqu?iEJfWﬁﬂ WAZAIAIIUIITY
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