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Abstract

Banana cv. Kai is well known worldwide and is the most widely consumed by consumers due to its
nutrition. In 2012, Thailand exported banana cv. Kai at the volume was dropped to 21,890 metric tons because of
crown rot disease. Moreover, the importing countries such as China found carbendazim residues in fresh banana
cv. Kai because they are over dosage used by farmers. Therefore, the experiments were set by using Generally
Recognized As Safe (GRAS) to reduce crown rot disease and to replace carbendazim using. The majority of crown
rot disease on banana cv. Kai caused by Lasiodijplodia theobromae (L. theobromae). To test the efficacy of GRAS
including CH,COOH, NaHCO, and C,H,0O,, the experiments were divided into 2 parts in vitro and in vivo. The
experiment was consisted of 11 treatments including 0.5, 1.0, and 2.0%CH,COOH, 3.0, 5.0 and 7.0%, NaHCO,, 0.5,
1.0 and 1.5%C:H,O,, 750 ppm carbendazim and sterile water (control). After 7 days at room temperature, the in
vitro experiment showed that all concentrations of CH,COOH, NaHCO, and carbendazim inhibited mycelium growth
by 100% compared with the control whereas C,H,O, inhibited at 25.17-89.28%. The in vivo experiment was set
similarly to the in vitro experiment, and banana was kept at 14°C for 10 days. We found that water (control) and
carbendazim inhibited crown rot disease by 20 and 21.33% respectively followed by 0.5% C,H,0O,, 1.0% CH,COOH
and 5.0% NaHCO, at 25.33, 30.69 and 37.33%. Similar result was found in banana kept at room temperature for 5
days. The result showed that water (control) and carbendazim inhibited disease by 53.33 and 54.67%, respectively
followed by 3.0%NaHCO,, 0.5%C,H,0, and 0.5%CH,COOH were at 65.33, 66.67 and 73.33% respectively. We
observed that GRAS dipping banana was ripen faster than control probably it was susceptible to disease.
Therefore, the disease percentage of GRAS was higher than control and carbendazim.
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1. negeuLlsz@nsninansindingalagnsis GRAS 1uaumn’nmmmu@u1mmmm L. theobromae 118113 PDA

il 3 Sundeannanaidaueing PDA munssaiiiovun neniagaauay (Mitisnde) dleda L.
theobromae L@?MLMN"\’ML@”EN@@ uaznITitiAn CH,CO0H NaHCO, uazanfiuuandn ynavnadiaduannsn
mmumimmm@mam L. theobromae 'l 100 % dauans C,H,0, Aanadisdin 0.5 1.0 uaz 1.5% aunsndud
nawsednilaesiden L. theobromae 181988 25.17 48.61 uaz 89.28% AUANAL
2. nageuszAninmansiaiinguilaensia GRAS Wlsadavidiiuuvianagld

ndaeldfifunegnmni 14°C Whuaan 10 Fu tihilvshFauazansiafianfiuueniuanansadudinaiinlsn
davuinBrngaRewLAULseTedlse 20 uaz 21.33% MAAAL T898wNAR C,H,O, 0.5% CH,COOH 1.0%
uaz NaHCO, 5% An 25.33 30.697 Uz 37.33 % MNANAL (Table 1)

z@'quﬂéﬁqmwﬁﬁﬂﬂmqﬁiﬂﬁqmmﬁﬁm (35°C) e 5 4 wuIn vhilendouszanaiaiianfiuundy
anunsndudannaiialsrdavininldaTigareiinalon 53.33 uaz 54.67% 8989NNAR NaHCO, 3% C,H,0, 0.5% uaz
CH,COOH 0.5% Aa 65.33 66.67 WAL 77.33% RNSAL (Table 2)

Table1 Efficacy of GRAS on percentage and severity of the crown rot disease on banana cv. Kai after storage
at 14°C for 10 days.

Treatment Disease (%) Averaged severity of crown rot disease (level)

Acetic acid (CH,COOH) 0.5% 32.00 1.60 ab"
Acetic acid (CH,COOH) 1.0% 30.67 1.53 ab
Acetic acid (CH,COOH) 2.0% 65.33 3.27e
Sodium bicarbonate (NaHCO,) 3.0% 37.33 1.87 bc
Sodium bicarbonate (NaHCO,) 5.0% 54.66 2.73 de
Sodium bicarbonate (NaHCO,) 7.0% 57.33 3.00 de
Resorcinol (C,H,0,) 0.5% 25.33 1.27 ab
Resorcinol (C¢Hz0,) 1.0% 49.33 2.47 cd
Resorcinol (C,H,0,) 1.5 % 36.00 1.80 bc
Carbendazim 750 ppm 21.33 1.07 a
Sterile water (Control) 20.00 1.0

" Means followed by same letters in columns are not significantly different by DMRT (P<0.05), CV. = 50.75

Table 2 Efficacy of GRAS on percentage and severity of the crown rot disease on banana cv. Kai after storage

at 14°C for 10 days and placed at room temperature for 5 days.

Treatment Disease (%) Severity of crown rot disease (level)

Acetic acid (CH,COOH) 0.5% 77.33 3.87c
Acetic acid (CH,COOH) 1.0% 77.33 3.67c
Acetic acid (CH,COOH) 2.0% 80.00 4.00c
Sodium bicarbonate (NaHCO,) 3.0% 65.33 3.27b
Sodium bicarbonate (NaHCO,) 5.0% 80.00 4.00c
Sodium bicarbonate (NaHCO,) 7.0% 77.33 3.93¢c
Resorcinol (C;H:0,) 0.5% 66.67 3.33b
Resorcinol (C¢Hs0,) 1.0% 78.67 3.93¢
Resorcinol (CH,0,) 1.5 % 76.00 3.80 ab
Carbendazim 750 ppm 54.67 2.73 a
Sterile water (Control) 53.33 2.67

" Means followed by same letters in columns are not significantly different by DMRT (P<0.05), CV. = 17.50



112 nsldarnall T91 48 2177 3 (iAw) AugNLL-FU91AN 2560 1. IEAAnTNEmT

AANTUNA

1, 1/1mm@uﬂavmmﬁmwmmmﬂ@mﬂ@@mm GRAS IuEUHQﬂﬂaLaimeQL@uiﬂm@qLﬁmm L. theobromae 17117 PDA

wuindle 3 qwmmmmmuummi PDA msnsss@ans e N9TNABYAAILIAN (mmwm L@ﬂﬂlﬂjfﬂ?’] L.
theobromae mwmumummm@ WazNIsHATIAN CH,COOH NaHCO, wazAiuands nenudinduamnsoaununis
L@?‘ﬂ&m@\ﬂﬁy@ﬁ L. theobromae 1§ 100 % siappdasivuns (2556) Linsaes@sn (1%vi) saniuasaingn(10mg/mi) AT
axnInan BRNWAWE Stapphylococcus aureus 151"5%@ uazaNATuAzALY (2543) Hansazaneinae sodium hydrogen
carbonate, potassium hydrogen carbonate, ammonium chloride LA sodium carbonate ﬁiyﬁummﬁugﬂu 250 500 ppm
LLAZ ammonium chlor|de 1000 ppm uﬂavm‘wﬁmwm‘lumamummﬂm L. theobromae @21 CHO, AEENdN 0.5 1.0
uaz 1.5% mmmﬂ‘ummsmmLmuiﬂm@mm’] L. theobromae 161938 25.17 48.61 LAy 89.28% ANHANFL
2. nagaulsrAnanimansiniinguilasnsit GRAS Tulspdasiuiingasla

Wudqné’qahiﬁﬁu%ﬂmqmuqﬁ 14°C flunan 10 A thiksindeuazanneilenfiuusduaansodudang
AalspdanininlEATignAe 20 uaz 21.33% ANAFL 78983NAR C,H,0, 0.5% CH,COOH 1.0% NaHCO, 5% Aa
25.33 30.697 WA 37.33 % MNA1AU ARNEALAATaduAzAtiY (2555) sneiudnlfiunuesasannvanu e
NzaEingueuugaas resorcinol Lﬁ‘mmmﬂﬁ'm LazduiuETuAusauuasalsaLeuunsaluanzaag Wathans
anaveuluanIazananIuaaltNaNziog 5 mmmmum 55°C @mmimm‘ﬂmummummmwam

munmﬂwmiﬂawmmmmwm (35°C) flwaan 5 44 wuan vinilasin@euazanaieiinnfiuunniy
mmmaumnmnm‘lﬁmmmLuwimmmmﬂ@mmim 53.33 uaz 54.67% Wiesanndandaslinsmaiinsnziansansiuuen
FUANAWLUNA WUIHUTTHIUATANTIUUANENANAINNNNDY 1.22 Wn./Nn. %'\1m"]mmgmﬁmmmm;mmﬁﬁwumlﬁ
1% 0.10 4n/NN.(GB 2763-2014) (EUNATEILATHAINNISINHATIAT 6, 2558) 584909HNAD NaHCO0,3% C,H,0,
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