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ABSTRACT

Considerable economic losses to harvested fruits are caused by postharvest fungal decay, which can be significantly
controlled by edible coatings. Grape as a perishable fruit is exposure to fungal infection especially Botrytis cinerea.
In this study, thyme essential oil used as an alternative potential treatment for antifungal to inhibition of fungal
diseases and maintaining postharvest quantitative and qualitative characteristic of table grape cv Bidaneh Ghermez.
When TSS of grapes were almost 20 °brix harvested and after inoculation with Botrytis cinerea treated by 0, 150 and
300 pl/l Thymus essential oil, packed in about 200 g packages, then stored for 60 days in storage 0+ 2 °C by 90%
relative humidity. The experiment was conducted using a completely randomized design with 3 replications. After
treatment of fruit weight loss, color change, pH, decay and qualitative factors were measured. The results showed that
treated fruit had lower decay, weight loss, shatter and cracking, and higher quality. Lighting, hue angle and Chroma
decreased by the time. Also, lighting in treated fruit was lower than control. By the time, TSS and TA respectively
increased and decreased. By increasing the essential oil concentration, fungi growth significantly decreased, but in
most characteristics such as weight loss, lighting, hue angle, Chroma, browning, firmness, cracking and berry
abscission concentrations of essential oil did not show significant difference.
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Table 1. Evaluating postharvest qualitative traits used for ‘Bidaneh Ghermez’ table grapes after storage for 60 days at
0-2 °C (relative humidity 90)

Evaluating Factor Number 1 Number 2 Number 3 Number 4 Number 5
Fungal growth 0-20% 20-40% 40-60% 60-80% 80-100%
Berry appearance Excellent Good Slightly dull < 50% brownish > 50% brownish

and soft berries and soft berries
Browning No brown berry Low brown berries Mid brown berries Sever brown berries Very sever

Rachis appearance Fresh and green Green

brown berries

Semi-dry 50% dry Completely dry
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Table 2. Identified compounds in thyme (Thymus
vulgaris L.) essential oil by GC/MS

Compound Retention time % RI*
Alpha-Pinene 9.02 0.16 935
Camphene 9.42 0.1 950
Myrcene 10.28 0.53 980
Alpha-Phellandrene 10.77 0.04 1001
Alpha-Terpinene 1111 0.54 1010
P-Cymene 11.38 2443 1015
Limonene 11.46 0.12 1026
Beta-Phellandrene 11.50 0.06 1028
Gama-Terpinene 12.28 4.66 1050
Alpha-Terpinolene 13.06 0.07 1075
Linalool 13.25 0.40 1083
Camphor 14.93 0.06 1112
Thymol 18.88 67.93 1270
Beta-Caryophyllene 225 0.74 1423
Germacrene D 23.36 0.03 1485
Spathulenol 24.83 0.03 1575

Critagl il 3550 33 0045155 8 550 slacuS 5 (gl (S losls a3l RIX
RI*: Retention Indices for frequently reported compounds of thyme essential oil
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Table 3. Interaction effect of Thymus essential oil and time on some quantitative and qualitative traits of grape cv.

‘Bidaneh Ghermez’

Thymusessential oil Storage time Chroma Hue - TA TSS Weight Fungal  Berry
(ulny (day) angle (%) (°Brix) loss % growth abscission
0 (Control) 0 9.40 1.05 36.73 0.80 234 0.00 1.00 0.00
10 8.63abc 0.99abc  36.70a 0.80a 234a  0.18cdef 1.20ef  1.00g

20 8.44abc  0.91b 36.54ab 0.76abcd ~ 23.0abc 0.21bcdef 1.33def  1.55ef

30 8.3%9abc 0.83bcd 35.44abcde 0.70cdefghij 22.9abcd 0.20bcdef 1.43de  1.88de

40 8.37abc 0.81bcd 35.32abcde  0.66ghij  22.8abcd 0.28bc  2.00bc  2.22cd

50 8.25abc 0.80bcd 34.58abcde 0.65ij 22.7abcd  0.30ab  2.24b 2.77b

60 8.03bc  0.65d  34.38abcde 0.63j 22.3abcd  0.38a  3.55a 3.55a

150 0 9.40 1.05 36.73 0.80 234 0.00 1.00 0.00
10 9.15ab 1.06abc 35.45abcde 0.74abcdef  23.3a 0.16def  1.00f 1.00g

20 9.09ab 0.95abc 35.42abcde 0.73abcdef 22.5abcd 0.20bcdef 1.20ef  1.00g

30 8.95ab 0.92abc 34.91labcde 0.69defghij 22.l1abcde 0.18cdef 1.35def 1.44fg

40 8.80ab 0.93abc 34.23bcde  0.68efghij 22.labcde 0.24bcde 1.40def 1.11g

50 8.48abc 0.93abc  34.05cde 0.65ij 22.1abcde 0.24bcde 1.51de  1.88de

60 7.60c  0.75bcd  33.57e 0.65ij 22.0abcde 0.28bc  1.86cd  2.1lcd

300 0 9.40 1.05 36.73 0.80 234 0.00 1.00 0.00
10 9.38a 1.03a 34.44bcde 0.78ab 21.8bcde  0.14ef  1.00f 1.00g

20 9.19ab 0.94abcd 34.32bcde  0.76abc 21.5cde  0.16def  1.00f 1.11g

30 9.15ab 0.78bcd 34.24bcde  0.75abcde  21.5cde  0.20bcdef 1.00f 1.33fg

40 8.59abc 0.86bcd 33.95cde  0.68efghij  21.4de 0.20bcdef 1.00f  1.33fg

50 8.56abc 0.78bcd 33.73cde  0.67fghij 21.4cde 0.24bcde 1.00f  1.88de

60 8.53abc 0.75cd  33.65de 0.62j 20.8e 0.25bcd  1.20ef  2.33c

"B Al 5" o8, 15l S 5 oS Slho Sy p ) g g bl clale flae S Jgaz &l
Continued Table 3. Interaction effect of Thymus essential oil and time on some quantitative and qualitative traits of

grape cv. ‘Bidaneh Ghermez’

Thymys essential  Storage time Rachis Cracking Browning Shatter Berry Odor Color Texture
oil (ul/n) (day) appearance appearance
Control 0 1.00 0.00 1.00 0.00 1.00 10.00 10.00 10.00
10 3.89ab 1.71b 1.00c 1.55ef 1.00c 8.24abc 7.63a 6.86a
20 4.00ab 2.00cd 1.00c 2.77def 1.00c 7.29bcdef  6.80cd 6.77ab
30 4.00ab 2.00cd 1.00c 4.33de 1.15bc 7.12bcde  6.40def 6.50abc
40 4.00ab 2.05¢cd 1.00c 4.88de 1.30b 6.87bcdef  6.77cd 6.50abc
50 4.00ab 3.05a 2.00b 9.77bc 2.40a 6.51cdef  6.25def  6.22abcd
60 4.33a 3.15a 2.16a 9.44hc 2.46a 6.25ef  6.16defg 6.11labcde
150 0 1.00 0.00 1.00 0.00 1.00 10.00 10.00 10.00
10 3.33cd 1.00c 1.00c 2.22¢ef 1.00c 8.1labcd  7.30bc 5.91cdeg
20 3.55hcd 1.00c 1.00c 1.44¢f 1.00c 7.39bcde  6.86cd 5.64defg
30 3.55bcd 1.21bc 1.00c 5.44de 1.00c 6.99bcdef 6.21defg  5.93cdefg
40 3.89ab 1.57bcd 1.00c 3.33def 1.00c 6.88bcdef 6.35def  5.91cdefg
50 3.89ab 1.61bcd 1.00c 10.22bc 1.30b 6.56cdef 5.77efg  5.71defg
60 4.00ab 1.62bcd 1.14c 10.55b 1.30b 6.24ef 5.399 5.41fg
300 0 1.00 0.00 1.00 0.00 1.00 10.00 10.00 10.00
10 3.22cd 1.00c 1.00c 1.66ef 1.00c 9.28a 7.69b 6.51abc
20 3.22cd 1.00c 1.00c 2.11ef 1.00c 8.48ab 6.38def  6.11labcde
30 3.33cd 1.00c 1.00c 4.33de 1.00c 7.30bcde  6.08defg  6.37abcd
40 3.56bcd 1.00c 1.00c 6.44cd 1.00c 6.74bcdef  6.30def 6.15abcdef
50 3.67bc 1.00c 1.00c 11.77b 1.00c 6.28ef 5.72fg  5.98cdefg
60 3.67bc 1.00c 1.00c 15.55a 1.14bc 5.22f 6.18defg 5.59fg

25,05 LSD (yg05] duoyd O gmhas 10 (6 8 cire Sglds Akt 5 e By S 50 oS e oS ola Sl (gt 2 50
Means in each column with at least one similar letters are not significantly different at the 5% probability level using LSD multiple range test.
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