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1U 12 97lus dudila 100% walleszuziianaiuly 36 $alus ldamsadudenissenadesla
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Abstract

Green mold caused by Penicillium digitatum is considered to be the main postharvest
pathogen of citrus fruit. Currently, control post harvest diseases in mainly dependent on the
use of chemical fungicide, that is becomeing increasingly restricted because of environment

and health concern. The objective of this study generally recognized as safe (GRAS) was



evaluated to control postharvest decay of citrus fruit. The effectiveness of 2 substances
generally recognized as safe (GRAS) including salicylic acid at of 0.01% 0.05% and 0.10% and
sodium bicarbonate at of 1.00% 2.00% 3.00% were in vitro tested to inhibit the growth of P.
digitatum, compared to potato dextrose agar (control) and a synthetic fungicide (positive
control). In vitro experiment, salicylic acid at concentrations of 0.10% and sodium bicarbonate
at concentrations of 2.00% and 3.00% to inhibited the mycelial growth and spore germination
at 100%. Whereas control treatment show not inhibited the mycelial growth and spore
germination. Afterthat, prochloraz at concentrations of 0.025% to inhibited the mycelial growth
at 65.79% and inhibited spore germination of Penicillium digitatum on potaoto dextrose agar
after incubation for 12 hours at 100% but after incubation for 36 hours not inhibit spore
germination

Keywords: citrus, Generally Recognized as safe
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\Fes7 Penicillium digitatum (Pitt and Hocking, 1997) (Figure 1)

Ficure 1 Green mould rot of citrus caused by Penicillium digitatum

A. symptom green mould of citrus B. colony of P. digitatum

C. conidiophores and phialide of P. digitatum D. conidia of P. digitatum
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WiosfjuRnns
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asnquuaensiy 2 vila anunsndudsnaaiguesduledon Penicilium digitatum dunnsing

AusgiidudAyisana lnansagdladnanuitudu 0.10% lunenlua1susiun AugNtY 2.00 Lag
3.00% §Uszansnnlunisfufinisesyvesduledos P, digtatum 1§ 100.00% sesawiie
Twiesluaduaiun aududu 1.00% Sudnisedyveaduledes . ditatum 1§ 70.84% e
Wisuisuiuemsiasate PDA filinavans (nsnidSmugu) ldannsadudamasiyresdulodes

P. digitatum 1o Turigfansiaiilnsmaesig ANty 0.025% dudaudulumosnlaiiies 65.79%



(Table 1, Figure 2) FadonndasfunsAnwIvesyyaf wazany (2554) wuinsawnaledn aidudu
0.10% mmiaé’ug’qmiLﬁﬁgsuauﬁuim%am Fusarium oxysporum Wag Colletotrichum musae 1]
100.00 % lundevonmes uenaniidinenumslinseedlsdniansaduaesveatoainalsn
Tuiivdy Wukeuda Tneldnseedledn anududu 2.5 fadluand (0.035%) aransadudinisienves
\J091 Penicillium expansum amglsanauidiniiuresuetita 16 90% Liosannsnedlednayly
yhaneidetfueaduasaesidosviliinistlvaveslsiu (Rocha et al, 2015) uazéansaduiy
TWsfuiivhuiiflaaslelanaueseanledagluwadiliifansasanarsmdrdogifusiuiumin
meluead dwmadenszuaunsenvesaesifels (Chen et al, 1993) luvaeilladeslunveiun
Huansavanefifgniidusie fduusznevieladsunazlunsveun ddulmieandeandeduiimmniy

fiusoagaunsdlaenss vliiAn Dehydration vedwad WWuwmaliwadveudeqdunidianiside

9E19U59 (plasmolysis) WeaunIETmyAn15aseyYAuln (NA0UTIA, 2521)

Table 1 Efficacy of GRAS substances in the inhibition of mycelial growth of Penicillium

digitatum on potaoto dextrose agar (PDA) after incubation for 10 days

Treatment Inhibition of mycelia growth (%)

control (PDA) 0.00 e
0.019% salicylic acid 221 e
0.05% salicylic acid 10.81 d
0.10% salicylic acid 100.00 a
1.00% sodium bicarbonate 70.84 b
2.00% sodium bicarbonate 100.00 a
3.00% sodium bicarbonate 100.00 a
0.025% prochloraz 65.79 c
CV (%) 4.06

' Mean in the same column, followed by a common letter(s) are not significantly different at

the 5% level by DMRT



Figure 2 Efficacy of GRAS substances in the inhibition of mycelial growth of Penicillium

digitatum on potato dextrose agar (PDA) after incubation for 10 days

A. control (PDA) B. 0.01% salicylic acid
C. 0.05% salicylic acid D. 0.10% salicylic acid
E. 1.00% sodium bicarbonate F. 2.00% sodium bicarbonate
G. 3.00% sodium bicarbonate H. 0.025% prochloraz

2.2 1/|maauﬂszaw%mw“uaamsn&jwaaﬂﬁ’aﬁiamsé’ué’amsaanmaeaﬂaﬁ%as'l
UsvAndnmuesananguiaende 2 wiafe nsnendludnuadlefeyluanueiun senisdudsnis
sonuasalesilio P. digitatum lasvuigamaiivies unan 12 dalus wuilinalulufimmadeatums
Fudinsasyuendulewon Tnenseealedn Anududy 0.109% tedenlunduen Anududy 1.00
2.00 waz 3.00% wazasiailnsnaese AuduTy 0.025% ansadudnisionvesalesiios P
digitatum ¢ 100.00% ilew3aunfivufuermaidenie PDA filinavans (nssuisaiunm) delalanmnse
Fudinsasyuesaledidon P. disitatum 1§ Savurannuemveadulefitenainales (germ tube) 16
33.25 luasou Tuvaeiinseednledn arududu 0.01 uaz 0.05% ldausadudinnsienvesalesite
sldvutuuainiuenvendulofisenainaues germ tube) duniinssuidaiuan Jnamenives
germ tube 19 31.40 wag 15.25 luaseu a1uanu (Table 2, Figure 3) LLazmﬂmié’qLﬂ@;ﬁﬂ@%ﬁﬂ@ﬂ%@iﬂ
P. digitatum Tuensnsiaeade (PDA) inauladenluasusiun 1.00% wazemnsiasade (PDA) g
d15iniilnsnaese 0.025% wuin suinvesalosueniesn P. ditatum Svuralugniniy 3
wnnsenwseludalued 36 wuiavedveudost P, digitatum Tulsdsyluaduoiun 1.00% uaz

asaiilnsaaes1w 0.025% aiusasenAanueniveddulensonannauss (germ tube) 19 Tuvmzfingm



gnaledn 0.10% uazlaienluasueiun 2.00% way 3.00% linwunisienvesaesides P. disitatum

(Figure 4) TinalUludiansifeadunanisnaaeslude 2.1 A nsne1dledn 0.10% wazlaifsuly

A3UBLLA 2.00% Wa3.00% @nnsamsiudimsaiyvendulede P.disitatum ¢ 100.00 %
NHANIINAADIT 2 ansafadenaisnguiasnds loun nsaedledn armidudu 0.10

Wosifud uarlmifenlumsvaiun anadudu 2.00% way 3.00% dsansngudasasfoiannsadudans

Winmesdulouaratosusadon P. disitatum vesduldesnsauusal (1009%)

Table 2 Efficacy of GRAS substances in the inhibition of spore germination of Penicillium

digitatum on potaoto dextrose agar (PDA) after incubation for 12 hours

Inhibition of Germ tube
Treatment
spore germination(%) (micron) ¥
control (PDA) 0.00 3325a
0.019% salicylic acid 0.00 31.40 b
0.05% salicylic acid 0.00 15.25 ¢
0.10% salicylic acid 100.00 0.00 d
1.00% sodium bicarbonate 100.00 0.00 d
2.00% sodium bicarbonate 100.00 0.00 d
3.00% sodium bicarbonate 100.00 0.00 d
0.025% prochloraz 100.00 0.00d
CV (%) - 12.73

' Mean in the same column, followed by a common letter(s) are not significantly different at

the 5% level by DMRT



Figure 2 Efficacy of GRAS substances in the inhibition of spore germination of Penicillium

digitatum on potato dextrose agar (PDA) after incubation for 12 hours (40 X)

A. control (PDA) B. 0.01% salicylic acid
C. 0.05% salicylic acid D. 0.10% salicylic acid
E. 1.00% sodium bicarbonate F. 2.00% sodium bicarbonate

G. 3.00% sodium bicarbonate H. 0.025% prochloraz



Figure 3 Efficacy of GRAS substances in the inhibition of spore germination of Penicillium

digitatum on potato dextrose agar (PDA) after incubation for 36 hours (40 X)

A. control (PDA) B. 0.10% salicylic acid
C. 1.00% sodium bicarbonate D. 2.00% sodium bicarbonate
E. 3.00% sodium bicarbonate F. 0.025% prochloraz
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