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Effects of Shipping Temperature and Precooling Treatment of Everbearing
Strawberry Cultivars ‘Goha’ and ‘Flamenco’ Grown on Highland through
Export Simulation
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Abstract: This study was conducted to investigate the effects of low temperature shipping condition and precooling treatments
(forced air and room cooling) on everbearing strawberry through export simulation of ‘Goha’ and ‘Flamenco’ cultivars. After
harvest, it took two days to prepare export procedure such as precooling, sorting, storage, transportation, quarantine and handling,
and then everbearing strawberry was carried out shipping at room (20-25°C) or low (8°C) temperature conditions. In the case
of shipping at room temperature, weight losses of both cultivars were increased up to 10% after 2 days where ‘Goha’ being
2% higher than that of ‘Flamenco’. In ‘Flamenco’ cultivar, shipping temperature and precooling treatment were not effective
in firmness and soluble solids contents during transporting periods. However, in ‘Goha’ cultivar, room cooling treatment and
low shipping temperature were effective in maintaining firmness until 4 days after shipping. Especially titratable acidity was
affected by shipping temperature (P < 0.001) and precooling treatments (P < 0.05) in ‘Goha’ cultivar. Also shipping temperature
under 8°C delayed coloring and decay incidence of both strawberry cultivars, and precooling treatments of both forced air and
room cooling reduced frequency of decay. The shelf life of everbearing strawberry at low shipping temperature was extended
more than 4 days compared with shipping at room temperature. Precooling treatment including forced air or room cooling will
be useful for the two cultivars when they are transported at low temperature. In ‘Flamenco’ cultivar, the effect of forced air
and room cooling was similar, whereas in ‘Goha’ room cooling was more effective.
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Fig. 1. Weight loss of everbearing strawberries (4, Flamenco;
B, Goha) during shipping at room temperature (20-25°C) or
low temperature (8°C). The data presented the means + SE.
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Table 1. Firmness of everbearing strawberries during shipping at room temperature (20-25°C) or low temperature (8°C).

Firmness (N)

Postharvest Temp. Flamenco Goha
treatment Days on the shelf Days on the shelf
0 BS” 1 2 4 6 0 BS 1 2 4 6

Forced air cooling Room temp. 21 a’ 20a 20a 20a l6a 20a 17a 16D

Low temp. 21 a 20a 20a 21a 21a 1l6a 20a 18ab 14b 19 a
Room cooling Room temp. 21 a 21a 20a 21a l6a 20a 19a 19 a

Low temp. 21 a 21a 20a 21a 20a 1l6a 20a 20a 20a 19a
Control Room temp. 21 a 20a 20a 20a l6a 21a 19a 18 ab

Low temp. 21 a 20 a 20a 21a 20a 1l6a 21a 20a 19a 20a
Significance
Postharvest treatment (P) NS NS NS NS NS NS NS NS NS o o NS
Temperature (T) NS NS NS NS NS *
PxT NS NS NS NS NS NS

“After harvest, it took two days to prepare export procedure such as precooling, sorting, storage, transportation, quarantine

and handling. BS means before shipping.

Y Mean separation within columns by Duncan’s multiple range test at P = 0.05.
"““Nonsignificant or significant at P < 0.05 or 0.01, respectively.
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Table 2. Soluble solids content of everbearing strawberries during shipping at room temperature (20-25°C) or low temperature
(8°C).

Soluble solids content (°Brix)

Postharvest Temp. Flamenco Goha
treatment Days on the shelf Days on the shelf
0 BS” 1 2 4 6 0 BS 1 2 4 6

Forced air cooling Room temp. 4.3 a’ 59 a 50b 54 bc 58a 70a 65a 67a

Low temp. 43 a 59 a 47d 48b 56a 58a 70a 61d 64a 69a
Room cooling Room temp. 43 a 54 b 54a 62 a 58a 63b 64b 63c

Low temp. 43 a 54b 52c¢c 53a 51b 58a 63b 64b 59b 62b
Control Room temp. 43 a 53 b 50b 54 bc 58a 59c¢ 61c 65ab

Low temp. 43 a 53D 56b 54a 55a 58a 59c 60d 57b 63b
Significance
Postharvest treatment (P) NS kekk kk kkxk kekk kekk NS kekk kekk NS kekk kekk
Temperature (T) NS NS ok NS ok
P x T NS NS orx NS ok

“After harvest, it took two days to prepare export procedure such as precooling, sorting, storage, transportation, quarantine
and handling. BS means before shipping.
YMean separation within columns by Duncan’s multiple range test at P = 0.05.

S,k ok

" Nonsignificant or significant at P < 0.01 or 0.001, respectively.
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Table 3. Titratable acidity of everbearing strawberries during shipping at room temperature (20-25°C) or low temperature
(8°C).

Titratable acidity (%)

Postharvest Temp. Flamenco Goha
treatment Days on the shelf Days on the shelf
0 BS” 1 2 4 6 0 BS 1 2 4 6

Forced air cooling Room temp. 0.7 @ 08b 09a 08b 08a 10a 1.0a 1.0 abc

Low temp. 0.7 a 08b 09b 09a 08a 08a 10a 0.8 d 09a 11 a
Room cooling Room temp. 0.7a 10a 09a 11 a 08a 09b 10a 11a

Low temp. 0.7 a 1.0 a 09ab 10a 08a 08a 09D 09cd 10a 10bDb
Control Room temp. 0.7 a 09a 09a 09b 08a 08c 10b 1.0 ab

Low temp. 0.7 a 09 a 10a 08b 09a 08a 08c 1.0 bc 08b 1.0 b
Significance
Postharvest treatment (P) NS EONS x ok NS NS orx * * * *
Temperature (T) NS NS NS NS ook
PxT NS NS * NS *

“After harvest, it took two days to prepare export procedure such as precooling, sorting, storage, transportation, quarantine
and handling. BS means before shipping.
YMean separation within columns by Duncan’s multiple range test at P = 0.05.

ING, ¥, ok

" Nonsignificant or significant at P < 0.05, 0.01, or 0.001, respectively.

Table 4. The ratio of SSC / Titratable acidity of everbearing strawberries during shipping at room temperature (20-25°C) or
low temperature (8°C).

The ratio of SSC/TA

Postharvest Temp. Flamenco Goha
treatment Days on the shelf Days on the shelf
0 BS* 1 2 4 6 0 BS 1 2 4 6

Forced air cooling Room temp. 62 a 72 a 57 a 68a 76 a 69a 64a 6.7 bc

Low temp. 62 a 7.2 a 55b 53b 73a 76a 69a 76 a 74 a 64a
Room cooling Room temp. 62 a 56b 61a 57 ab 76 a 67a 63ab 57d

Low temp. 62 a 560D 56b 54b 66a 76a 67a 72 ab 60b 61 a
Control Room temp. 62 a 56b 59a 64 ab 76 a 70a 61b 63cd

Low temp. 62 a 56b 55b 65a 65a 76a 70a 61lcd 77a 61a
Significance
Postharvest treatment (P) NS orck NS NS kK NS NS NS * ox ox NS
Temperature (T) NS NS * NS NS x
P x T NS NS NS NS NS o

“After harvest, it took two days to prepare export procedure such as precooling, sorting, storage, transportation, quarantine
and handling. BS means before shipping.
YMean separation within columns by Duncan’s multiple range test at P = 0.05.

G % ok ok

" Nonsignificant or significant at P < 0.05, 0.01, or 0.001, respectively.
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Table 5. The Hue angle of everbearing strawberries during shipping at room temperature (20-25°C) or low temperature (8°C).

Hue angle (°)

Postharvest Temp. Flamenco Goha
treatment Days on the shelf Days on the shelf
0 BS* 1 2 4 6 0 BS 1 2 4 6

Forced air cooling Room temp. 39.52° 40.0a 388a 36.5c 448a 37.1a 39.8a 350b

Low temp. 39.5a 40.0a 434a 436a 355a 448a 371a 413a 368a 36.8a
Room cooling Room temp. 39.5a 382a 359ab 39.3ab 448a 40.2a 40.8a 36.6ab

Low temp. 39.5a 382a 40.5ab 359b 37.4a 448a 40.2a 41.0a 405a 413a
Control Room temp. 39.5a 39.4a 33.1b 36.7bc 448a 37.8a 36.6a 36.8ab

Low temp. 39.5a 394a 383bc 357b 381a 448a 37.8a 40.3ab 434a 363a
Significance
Postharvest treatment (P) NS NS ox NS * NS NS NS NS NS NS NS
Temperature (T) NS NS o NS NS NS *
PxT NS NS * NS NS NS NS

“After harvest, it took two days to prepare export procedure such as precooling, sorting, storage, transportation, quarantine

and handling. BS means before shipping.

yl\/iggn separation within columns by Duncan’s multiple range test at P = 0.05.
NS Nonsignificant or significant at P < 0.05 or 0.01, respectively.

Table 6. The Chroma value of everbearing strawberries during shipping at room temperature (20-25°C) or low temperature

(8°0).
Chroma value
Postharvest Flamenco Goha
Temp.
treatment Days on the shelf Days on the shelf
0 BS* 1 2 4 6 0 BS 1 2 4 6

Forced air cooling Room temp. 5412 53.1a 51.7a 527b 56.0a 54.4a 50.0a 49.6b

Low temp. 541a 53.1a 59.4a 59.2a 535a 56.0a 544a 588a 545a 532a
Room cooling Room temp. 54.1a 539a 52.6a 53.6b 56.0a 53.8a 54.8a 51.7b

Low temp. 54.1a 539a 585a 54.7b 549a 56.0a 53.8a 59.0a 586a 54.7a
Control Room temp. 54.1a 549a 51.7a 51.7b 56.0a 55.7a 526a 523b

Low temp. 541a 549a 580 53.7b 544a 56.0a 55.7a 569a 58l1la 56.2a
Significance
Postharvest treatment (P) NS NS NS NS ok NS NS NS NS NS NS NS
Temperature (T) NS NS otk NS NS otk
PxT NS NS NS NS NS NS

“After harvest, it took two days to prepare export procedure such as precooling, sorting, storage, transportation, quarantine

and handling. BS means before shipping.

YMean separation within columns by Duncan’s multiple range test at P = 0.05.

NS, %

Nonsignificant or significant at P < 0.001, respectively.
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Fig. 2. Incidence of decayed fruit of everbearing strawberries (A, Flamenco; B, Goha) during shipping at room temperature
(20-25°C) or low temperature (8°C). The data presented the means + SE.
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