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Effects of Temperature and Bio-product Prototype from Antagonistic Bacteria,

Bacillus siamensis RFCD306, on Quality and Storage Life of Longan Fruit cv. Daw
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Abstract: The objective of this research was to examine the effects of temperature and bio - product (rice
starch-2 formulation) from Bacillus siamensis isolate RFCD306 (rate 0.5 g/100 ml) on quality and storage
life of longan fruit cv. Daw. The experimental design was a completely randomized design (CRD) with 6
treatments: T1) fruits were neither sprayed with water nor biocontrol product and stored at ambient
temperature (29.75+0.67 'C,66.75+0.82 % RH), T2) fruits were sprayed with water and stored at ambient
temperature (29.75 +0.67 C, 66.75+0.82 %RH), T3) fruits were sprayed with biocontrol product and stored at
ambient temperature (29.75 +0.67 'C,66.75+0.82 %RH), T4) fruits were neither sprayed with water nor
biocontrol product and stored at 15 'C and 75 % RH (15.06 £0.09 C, 73.38 +1.21 % RH), T5) fruits were
sprayed with water and stored at 15°C and 75 %RH (15.06 +0.09 C, 73.38 £1.21 %RH), and T6) fruits were
sprayed with bio-product and stored at 15 ‘Cand 75%RH (15.06+0.09 C, 73.38 +1.21 %RH) for 2 days. The
results showed that longan sprayed with biocontrol product and stored at 15 ‘C and 75% RH could reduce
fresh weight and pulp dry weight loss. Moreover, the treatment could slow down the off-odor, discoloration

of peel, and vitamin C contents. In addition, fruits sprayed with biocontrol product and stored at 15 ‘C
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and 75 %RH had the highest overall acceptability resulting in the longest shelf life of 13.20 + 0.49 days.
However, biocontrol product and storage temperature had no effect on peel dry weight and total soluble

solids of longan fruit.
Keywords: Quality, bio-product, storage life, longan fruit cv. Daw
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Table 1.

Effects of bio-product and storage temperatures on weight loss, peel dry weight and pulp dry weight

of longan fruit cv. Daw during storage for 2 days

Treatments Weight loss (%) Peel dry weight (%) Pulp dry weight (%)

Non - sprayed, ambient temperature 412 +0.09" 73.96 + 4.71 23.88+1.04°
Sprayed with water, ambient temperature 571+0.61° 64.11 +1.49 26.37 £ 084°
Sprayed with bio - product, ambient temperature  3.66 + 0.30 ° 65.82 £ 1.08 25.44 +0.97%
Non-sprayed, 15 'C 75 % RH 3.89+0.18" 76.92 + 0.51 25.88+0.22%
Sprayed with water, 15°C 75 % RH 454+0.01° 79.37 £ 0.46 26.03+0.52%
Sprayed with bio-product, 15 C 75 % RH 4.04+032° 71.03+3.17 25.39 +0.28%

F - test * ns *

Note: Means followed by different uppercase letters within the same column are significantly different at P < 0.05

(ns = non-significant, * = significant)
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Table 2. Effects of bio - product and storage temperatures on L*, chroma and hue angle of outer peel of

longan fruit cv. Daw during storage for 2 days

Treatments L* chroma hue angle (°)
Non-sprayed, ambient temperature 4798+0.49° 2588+0.46° 80.61£0.59°
Sprayed with water, ambient temperature 46.75+0.67 ° 23.55+0.56 ° 79.23+0.57°
Sprayed with bio-product, ambient temperature  48.05+0.55% 2194 +0.64 ° 80.08 £0.36 °
Non-sprayed, 15 ‘C75% RH 4112+061° 26.63+0.52° 75.69 +0.05°
Sprayed with water, 15°C 75 % RH 4187 +0.49° 26.11+0.51° 75.67 +£0.46 °
Sprayed with bio-product, 15°C 75 % RH 4278 +051° 27.05+0.44° 78.93+0.60°

F - test

*

*

Note: Means followed by different uppercase letters within the same column are significantly different at P < 0.05

(* = significant)
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Table 3. Effects of bio - product and storage temperatures on L*, chroma and hue angle of inner peel of

longan fruit cv. Daw during storage for 2 days

Treatments L* chroma hue angle (°)
Non - sprayed, ambient temperature 65.95 + 0.86 23.94 +0.38° 91.76 £0.93°
Sprayed with water, ambient temperature 61.58 +1.34 23.73 £0.45° 88.36 + 1.06"°
Sprayed with bio-product, ambient temperature  60.82 + 2.39 24.03 +0.33° 88.97 +0.92°
Non-sprayed, 15 C 75 % RH 50.18 + 1.67 17.91+0.26° 89.24 +0.87°
Sprayed with water, 15°C 75 % RH 49.85 + 0.65 17.46 +0.27° 87.15+0.47°
Sprayed with bio - product, 15°C 75 % RH 64.57 +1.47 16.44 +0.29° 88.69 + 0.54°
F - test ns * *

Note: Means followed by different uppercase letters within the same column are significantly different at P < 0.05

(ns = non-significant, * = significant)

Table 4. Effects of bio - product and storage temperatures on L*, chroma and hue angle of longan pulp

cv. Daw during storage for 2 days

Treatments L* chroma hue angle (°)
Non-sprayed, ambient temperature 39.03+1.36 ° 9.39+0.76° 86.15+ 1.77 ©
Sprayed with water, ambient temperature 37.81+0.50° 997 +0.29° 81.06+2.15°
Sprayed with bio-product, ambient temperature  38.46 + 0.51° 9.22 +0.46° 85.29+1.77°¢
Non-sprayed, 15 C 75 % RH 33.78 £ 0.46 ° 5.92+0.31° 96.15+1.60 °
Sprayed with water, 15°C 75 % RH 33.16 + 0.33° 6.18 £ 0.23° 90.22 + 1.56 °
Sprayed with bio-product, 15 C 75 % RH 33.75+0.31° 6.09+0.17° 94.74 +1.51%

F - test

*

*

Note: Means followed by different uppercase letters within the same column are significantly different at P < 0.05

(* = significant)
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Table 5. Effects of bio - product and storage temperatures on off - odor, discoloration of peel and overall

acceptability of longan fruit cv. Daw during storage for 2 days

Treatments Off-odor Discoloration of  Overall acceptability
(scores) peel (scores) (scores)
Non-sprayed, ambient temperature 2.00 045" 240+ 0.25° 240 +0.25°
Sprayed with water, ambient temperature 2.40 £ 0.40° 2.60 +0.25° 2.60 +0.25°
Sprayed with bio - product, ambient temperature  2.20 + 0.49 ° 2.60 +0.25° 2.60 £0.25°
Non-sprayed, 15 C 75 % RH 460+0.25° 460+0.25° 460 +0.25"
Sprayed with water, 15°C 75 % RH 4.80+0.20° 460 +0.25° 4.80+0.20°
Sprayed with bio-product, 15°C 75 % RH 5.00+0.00° 4.80 +0.20° 5.00 + 0.00"

F - test

* * *

Note: Means followed by different uppercase letters within the same column are significantly different at £ < 0.05

(* = significant)

The evaluation criteria of off-odor and discoloration of peel scores are defined as:

1 =changed for 81 - 100 % 2 = changed for 61 -80 % 3 =changed for 41-60 % 4 = changed for 21 - 40 % 5 = changed for 0 - 20 %

The evaluation criteria of overall acceptability scores are defined as:

1=unusable 2=poor 3=far 4=good 5= excellent
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Julnasisluuazsngilszme (Chery et al., 1992)
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Table 6. Disease incidence of longan fruit rot caused by fungi after spray with bio-product (rice starch-2

formulation) from Bacillus siamensis isolate RFCD306

Disease incidence (%)

Treatments

2 4 6 8 10 12 14
Non-sprayed, ambient temperature 54.4° 1002 - - - - -
Sprayed with water, ambient temperature 6882 100° - - - - -
Sprayed with bio - product, ambient temperature 55 5°  10g ? - - - - -
Non-sprayed, 15 C 75 % RH 00° 00° 00 22 111 200 289
Sprayed with water, 15 C 75 % RH 00° 00° 00 2.2 89 178 244
Sprayed with bio-product, 15C 75 % RH 0.0° 0.0° 0.0 29 122 211 300
F - test * * ns ns ns ns ns

Note: Means followed by different uppercase letters within the same column are significantly different at P < 0.05

(ns = non-significant, * = significant)

36



uaRIgMNYRuAzAULULT A N TauuATiE e iy Bacilus siamensis

RFCD306 AaAMNINKATRILNITIALSN EN1IHAR leRugAe

S, —

N

Figure 1. Fruit rot of longan caused by Lasiodiplodia sp. in the efficacy test of rice starch-2 bio- product. stored

at 15°C and 75 % relative humidity
(A) Longan fruit rot by Lasiodiplodia sp.

(B) Symptom on longan peel

(C) Conidia of Lasiodiplodia sp.

Figure 2. Fruit rot of longan caused by Phomopsis sp. in the efficacy test of rice starch-2 bio-product. stored

at 15 'C and 75 % relative humidity
(A) Longan fruit rot by Phomopsis sp.
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(B) Symptom on longan peel
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(C) Conidia of Phomopsis sp.
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Table 7. Effects of bio-product and storage temperatures on titratable acidity, total soluble solids, vitamin C

contents and storage life of longan fruit cv. Daw during storage for 2 days

Titratable Total soluble Vitamin C contents
Treatments

acidity (%) solids (%) (mg/100 g FW)
Non-sprayed, ambient temperature 0.009 +£0.000° 18.23+0.72 114.89 + 12.76 ™
Sprayed with water, ambient temperature 0.007 +0.001° 16.86 £ 0.38 129.78 + 12.94%
Sprayed with bio-product, ambient temperatur. 0.005 + 0.001 ° 16.86 £ 0.08 102.12 + 6.39%°
Non-sprayed, 15 'C 75 % RH 0.003+0.000°  16.76 + 0.26 138.29 + 11.84%
Sprayed with water, 15°C 75 % RH 0.003 + 0.000" 15.96 + 0.23 146.81 + 19.50 %
Sprayed with bio-product, 15 C 75 % RH 0.003+0.000°  14.50 + 0.90 136.17 + 4.25%°
F - test * ns *

Note: Means followed by different uppercase letters within the same column are significantly different at P < 0.05

(ns = non-significant, * = significant)
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Table 8. Effects of bio-product and storage temperatures on storage life of longan fruit cv. Daw

Treatments

Storage life (days)

Non-sprayed, ambient temperature

Sprayed with water, ambient temperature
Sprayed with bio-product, ambient temperature
Non-sprayed, 15 ‘C75%RH

Sprayed with water, 15°C 75 % RH

Sprayed with bio-product, 15°C 75 % RH

2.40+0.25°
2.40+025°
2.40+0.25°
11.60 + 0.40°
11.60 + 0.40°

13.20 + 0.49°

F-test

*

Note: Means followed by different uppercase letters within the same column are significantly different at P < 0.05

(* = significant)
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