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TABLE 1. Colletotrichum isolates collected from various fruit crops used in

this study

Isolate Species' Host plant Location Date isolated
CC1 C. siamense Carambola  Juolan, Miaoli Oct. 2014
CCo6 C. siamense Carambola Yuanshan, Yilan Jul. 2015
GC3 C. tropicale Grape Erlin, Changhua Jun. 2015

GC9 C. viniferum Grape
IC1 C. fructicola

Erlin, Changhua Jul. 2015
Indian jujube Yanchao, Kaohsiung Mar. 2015

IC3 C. siamense Indian jujube Liouguei, Kaohsiung Nov. 2016
MC1 C. asianum Mango Caotun, Nantou Jun. 2014
MC9 C. asianum Mango Yujing, Tainan Jul. 2015
PC1 C. brevisporum  Papaya Meinong, Kaohsiung Nov. 2014
PCY C. acutatum s. I.  Papaya Jiji, Nantou Oct. 2015
WC1 C. fructicola Wax apple Jiadung, Pingtung Mar. 2015
WC3 C. acutatum s. . Wax apple Sinyi, Nantou Oct. 2015

' C. acutatum s. I. = C. acutatum sensu lato.
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TABLE 2. Effect of food antiseptics on conidial germination of Colletotrichum isolates collected from various fruit crops

Conidial germination (%)

Food antiseptic' pH CC1 CC6 GC3 GC9 IC1 IC3
Calcium propionate 6.88 91.5%1.0 ¢ 83.510.6 ¢ 82.5t1.5 d 90.310.6 ¢ 92.8%11.1 bc 90.310.9 ¢
4 75.0£1.3 d 0.0£0.0 d 54.5£1.7 e 4.310.5 d 91.0£0.6 ¢ 94.0£0.4 ¢
Potassium sorbate 7.16 97.310.5 a 83.8%1.7 ¢ 93.810.9 b 98.020.7 a 92.8t1.1 be 88.8%1.1 ¢
4 0.0£0.0 ¢ 0.0£0.0 d 0.0£0.0 f 0.0£0.0 ¢ 0.0£0.0 d 0.0£0.0 d
Sodium benzoate 7.12 93.0£1.3 bc 87.5£0.6 b 86.510.6 ¢ 89.810.6 ¢ 94.0£1.4 b 93.810.9 b
4 0.0£0.0 ¢ 0.0£0.0 d 0.0£0.0 f 0.0£0.0 ¢ 0.0£0.0 d 0.0£0.0 d
Water (control) 7.03 94.0£0.7 a 94.3%1.7 a 98.0£0.7 a 97.310.5 a 100.0£0.0 a 100.0£0.0 a
4 92.5£1.0 bc 96.0£0.9 a 96.8%0.5 a 94.5£0.6 b 94.8£0.5 b 100.0£0.0 a
E ()
TABLE 2. (continued)
Conidial germination (%)
Food antiseptic' pH MC1 MC9 PC1 PC9 WC1 WC3
Calcium propionate 6.88 100.0£0.0 a 93.5t12 b 71.5%1.0 ¢ 100.0£0.0 a 93.5t1.2 ¢ 100.0£0.0 a
4 81.310.9 ¢ 78.8t1.1 ¢ 44.0£1.7 d 95.810.9 b 23.020.6 ¢ 92.3%1.0 b
Potassium sorbate 7.16 97.310.5 b 94.0%1.1 b 75.0£13 b 100.0£0.0 a 91.0%0.7 d 100.0£0.0 a
4 0.0£0.0 f 0.0£0.0 d 0.0£0.0 e 0.0£0.0 ¢ 0.0£0.0 f 0.0£0.0 ¢
Sodium benzoate 7.12 92.510.9 d 100.020.0 a 75.0£1.9 b 100.0£0.0 a 96.310.9 b 100.0£0.0 a
4 0.0£0.0 f 0.0£0.0 d 0.0£0.0 e 0.0£0.0 ¢ 0.0£0.0 f 0.0£0.0 ¢
Water (control) 7.03 100.0£0.0 a 100.00.0 a 93.01.9 a 100.0£0.0 a 93.5t1.2 ¢ 100.0£0.0 a
4 94.5%1.6 ¢ 100.00.0 a 93.8t1.3 a 100.020.0 a 100.0£0.0 a 100.0£0.0 a

! The concentration of each food antiseptic solution was set at 2 g/L and its pH value was adjusted to 4 with glacial acetic acid.
? Meantstanard error (n=4). Mean values within a column followed by the same letters were not significantly different at the 5% level according to Fisher's

protected least significant difference test. Data were taken 24 h after treatment.
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Fig. 1. Cryo-scanning electron microscopy images of conidia and mycelia
of Colletotrichum spp. after treated with the solution of sodium
benzoate (SB). Plates A and B, conidia of isolate WC1, mild conidial
damages on plate A and severe conidial damages on plate B. Plates C
and D, mycelia of isolate MC1, no damage on mycelia on plate C and
partial damages on mycelia on plate D. The solution concentration of
SB was 2 g/L, pH 7.12 for plates A and C, and the solution pH value
was adjusted to 4 with glacial acetic acid for plates B and D. Arrows
indicate the damages on conidia or mycelia. Bars=10 um.
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TABLE 3. Effect of food antiseptics on mycelial growth of Colletotrichum isolates collected from various fruit crops

Colony diameter (mm)?

Food antiseptic’ pH CC1 CC6 GC3 GC9 IC1 IC3
Calcium propionate 6.88 60.8%1.6 bc 65.513.1 a 59.513.3 a 35.3£0.9 ab 573115 b 60.5£0.6 b
4 54.310.5 d 52.3%1.4 b 46.813.4 b 34.3%2.1 be 503122 ¢ 61.0£1.9 ¢
Potassium sorbate 7.16 59.8%2.1 ¢ 62.510.9 a 56.5t1.9 a 30.8+1.8 d 56.5t1.2 b 63.5%1.8 bc
4 5.0£0.0 ¢ 5.0£0.0 ¢ 5.0£0.0 ¢ 5.0£0.0 e 5.0£0.0 d 5.020.0 d
Sodium benzoate 7.12 64.0£3.2 ab 62.5£0.6 a 55.5%43 a 37.5£09 a 57.8%2.1 b 65.3£1.6 b
4 5.0£0.0 ¢ 5.0£0.0 ¢ 5.0£0.0 ¢ 5.0£0.0 e 5.0£0.0 d 5.020.0 d
Water (control) 7.03 58.310.6 ¢ 63.0%2.7 a 58.0£1.7 a 31.3£0.8 cd 57.3%f1.3 b 61.5%1.2 be
4 60.510.6 a 61.5t1.3 a 59313 a 30.3%1.7 d 63.8t1.5 a 72.012.4 a
Fz=- )
TABLE 3. (continued)
Colony diameter (mm)”
Food antiseptic' pH MC1 MC9 PCl1 PCY WCl WwC3
Calcium propionate 6.88 48.310.9 a 55.3%1.1 b 36.0£0.7 b 32.5%1.0 b 58.0t1.4 b 33.842.1 ab
4 44012 b 43.02.0 ¢ 31.8+2.2 ¢ 29.0%1.3 ¢ 53.810.9 ¢ 29.8%1.7 ¢
Potassium sorbate 7.16 473511 a 51.5£2.0 b 39.3£2.1 b 31.5£0.6 be 56.0%1.7 be 33.3%1.2 abc
4 5.0£0.0 ¢ 5.0£0.0 d 5.080.0 d 5.00.0 d 5.0£0.0 d 5.0£0.0 d
Sodium benzoate 7.12 49.8+1.5 a 53.3%23 b 38.3t1.1 b 32314 b 57828 b 31.8%2.5 be
4 5.0£0.0 ¢ 5.0£0.0 d 5.080.0 d 5.00.0 d 5.0£0.0 d 5.0£0.0 d
Water (control) 7.03 47.5%0.5 a 52.3%1.1 b 37.810.9 b 34.0%1.6 ab 55.310.9 be 343%1.3 ab
4 49.8+1.8 a 62.5%1.0 a 46.5£2.8 a 35512 a 63.5t1.4 a 36.310.5 a

! The concentration of each food antiseptic solution was set at 2 g/L and its pH value was adjusted to 4 with glacial acetic acid.
? Meantstanard error (n=4). Diameter of colony was measured after 5-day-growth on potato dextrose agar plate. "5.0£0.0" is the size of inoculating mycelial disc
and thus indicates no growth. Mean values within a column followed by the same letters were not significantly different at the 5% level according to Fisher's

protected least significant difference test.
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ABSTRACT

Duan, C. H.” and Chen, G. Y. 2021. Sensitivity to food antiseptics

among Colletotrichum isolates collected from various fruit crops in
Taiwan. J. Plant Med. 63(2): 9-16.
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For seeking alternatives to synthetic chemical fungicides

against plant fungal pathogens, we found some food antiseptics

could be cheaper, safer and more effective to be fungicidal agents.

In this study, we conducted a lab experiment to evaluate three food
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antiseptics for their inhibitory effects on Colletotrichum isolates
collected from various fruit crops. By using microtiter plate method,
it was indicated that glacial acetic acid-adjusted solutions (pH 4)
of 2 g/L of potassium sorbate and sodium benzoate, respectively,
were able to inhibit conidial germination and mycelial growth of all
the tested isolates with damages on their cell walls. However, the
acidified solution of calcium propionate could not inhibit conidial
germination of the majority of isolates and mycelial growth of all the
isolates. Non-acidified solutions of the three aforementioned food
antiseptics and the acidified water (pH 4) had no inhibitory effect on

the pathogens.

Keywords: Colletotrichum, food antiseptic, potassium sorbate,

sodium benzoate





