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Determination of Shelf-life of Black Mini Tomato Based on Maturity and
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Abstract: Black mini tomato ‘Hei-G" fruits were harvested at different stages of maturity (immature-mature green and mature-black
red) and stored at different temperatures (8, 12, and 20°C) to investigate the quality and lycopene content during storage.
Weight loss increased dramatically at higher temperature for both harvesting stages without significant differences. Firmness
of immature fruits decreased below the initial level of mature fruit (8.1N) after 5, 8, and 19 days storage, when they were
stored at 20, 12, and 8°C, respectively. Soluble solid contents of mature fruit increased at initial storage, and were higher as
compared to immature fruits before deterioration at each storage temperature. Decrease in titratable acid of mature fruits depended
on storage time and temperature. However, titratable acid of immature fruits showed little change during storage, and so it
did not affect flavor. Hunter a value changed greatly in immature fruit stored at high temperature. Unlike ripe tomatoes, there
was no significant difference in black tomato Hunter b values of immature and mature fruit at initial and 12 days storage.
However, immature fruits stored at 8°C did not reach full maturity and color development and ripening. High storage temperature
increased lycopene production while low storage temperature blocked lycopene development. Shelf life of the immature fruits,
which was evaluated by elapsed days to conventional mature stage, was 12 and 15 days when they were stored at 20 and
12°C, respectively. The optimum storage temperature to maintain the quality and lycopene content of mature fruits was 12°C.
Moreover, the shelf life of mature fruits stored at 20°C could reach up to 5 days.
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Fig. 1. Change in fruit color of black mini tomato ‘Hei-G'.
Pictures show harvest stage (A) and color change of fruit
during storage at each storage temperature (B). Tomato
plants were grown in a greenhouse from August 2013 to
February 2014 in Damyang, Jeonnam, Korea. Fruits were
harvested at the mature green stage (immature) and the
black red stage (mature) on February 10, 2014.

: EasisLon, 21
3‘?_% AR 7RI E e e
Z=A|(Digital Refractometer PAL-1, Atago Co.
Ltd, Tokyo, Japan)i 243519t Ax= ZF A2jE=E 157)

AE Adete] 1S W1l F 47 SmmE Aol =
L 2mm-sec' & ZEZA|(TA Plus; Lloyd Instruments Ltd.,
Fareham, Hampshire, UK)2 &4 35}¢ct. EnlE Q] v}u] Al
2 AMx}A|(Model CR-400; Minolta, Osaka, Japan)= Hunter
L,a ¥ b e 2zt =439tk U3t /A 23 Ee
Ae) £ F AR/ B DL BS Zelc). 14
A 2o SmLE F|5ko] AHEANE A 7| Titroline
easy; SCHOTT Instruments GmbH, Mainz, Germany)ZE ©|
&3to] 0.IN NaOH= 24 sto] AL gFro = gt
ERLE

2jo|TEl HA

EulE 9] glo] syl &2 Kaur et al.(2008)9] X ol &
3l skt dFulE Y2 A 50mL centrifuge tube
of FA1x3 EvtE £TAIR(0.2g)5 Hil, dEiolA
hexane : 0.05%(w/v) butylated hydroxytoluene(BHT) in acetone
: ethanol = 2:1:1 8 &3}3} glo]Adll F&-894(F 20mL)S
Z7}8F & voltex mixerES AFE-slo] oF 5571 WHFAAHTH
1 F 27k AEje] 321 Z—’?——/H3mL)E Y58ty &
So] & the ARol 158 ARSI Bele A5
(hexane=)9] E343-S ELISA reader(BioTek instruments,
Vermont, USA)= hexane-S blankgt S 2 o] 472nmof 4]
23819131, 17.2 x 10'mol-cm™ 2] F3A5Z AFg-5to] 2}
o|=wl F=Hmg-100g") A4kt

eror, SE)= LfERgIet. B4 g EubEe] B9 54 &
AR 1SS 2AB] BRGE

ehlon], M, g, 24 ATA)E SAHE 15hE0
2 o] 3ukE 24} 5 A7k folde ARtk gol=



690 Kor. J. Hort. Sci. Technol. 33(5), October 2015

e YPRAS sto] 2AskE ARE ALEG}] 3

o2 BAallr, Aeizke] o4 AHL SAS 92 =
T1Z(SAS Inc, Cary, NC, USA)S o|&3}o] ANOVAE
AlAJSE 2 Duncan’s multiple range testDMRT)E 3} 5%

=
FEAA e AAsHAT

ME2E 3 %7 [E SET U o2l gk v}

34 e ErkEo] 2477t

2 r
18 F
16
14
12

CO, production (uL-g*-h?) >
(o]

OoON PO

0 5 8 12 15 19
Storage period (days)

, z‘a 7|5 58e %= 16.18uL g -hr, Z<%3= 16.13
uL-g'hr' 2 Uehgron], A & wrolw A A%
7|17k Zot ePy A ol AFS Wtk S W EntES] &
e Vok 7t 242 B Uehgon, n&is
20°Co]l AEr A$7t 7H okeh whdo] S wre e}
== Z1ﬂ(8°C)oﬂ AT A9 %70 Al B

A71ZE &<t FA A= A ck(Fig. 2).

) vhgrubE o] ogde] WG A4 sA7] F
_? u—o}x]‘— 7]6‘]2—(2— E‘ﬁl:} EU}Eh
= ogdle] 2ho]| AA|H o=

—r‘

climactericsy ¥+

Z3tn) o

i

24 %4

i Olﬂ

_
[e¢]
T

-
oN
™T

CO, production (uL-g*'-h") T3
(o]

oN O
T

0 5 8 12 15 19
Storage period (days)

Fig. 2. Changes in respiration rate during storage at different temperatures of black mini tomato ‘Hei-G’ after harvest at the
mature green stage (immature: A) compared with the conventional harvest stage of black red maturity (mature: B). @, 8°C;
A, 12°C; H, 20°C (A) and O, 8°C; A, 12°C; [, 20°C (B). Tomato plants were grown in a greenhouse from August 2013
to February 2014 in Damyang, Jeonnam, Korea. Fruits were harvested at the mature green stage (immature) and the black
red stage (mature) on February 10, 2014. Values represent the mean of 3 replicates, vertical bars represent standard error
(n = 3). Data at 0 day represent the initial value of black mini tomato before storage at the first day after harvest.
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Fig. 3. Changes in ethylene production during storage at different temperatures of black mini tomato ‘Hei-G’ during storage
after harvest at the mature green stage (immature: A) compared with the conventional harvest stage of black red maturity
(mature: B). @, 8°C; A, 12°C; H, 20°C (A) and O, 8°C; A, 12°C; [, 20°C (B). Tomato plants were grown in a greenhouse
from August 2013 to February 2014 in Damyang, Jeonnam, Korea. Fruits were harvested at the mature green stage (immature)
and black red stage (mature) on February 10, 2014. Values represent the mean of 3 replicates, vertical bars represent standard
error (n = 3). Data at 0 day represent the initial value of black mini tomato before storage at the first day after harvest.
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Fig. 4. Changes in weight loss during storage at different temperatures of black mini tomato ‘Hei-G’ during storage after harvest
at the mature green stage (immature: A) compared with the conventional harvest stage of black red maturity (mature: B).
@, 8°C; A, 12°C; H, 20°C (A) and O, 8°C; A, 12°C; [, 20°C (B). Tomato plants were grown in a greenhouse from August
2013 to February 2014 in Damyang, Jeonnam, Korea. Fruits were harvested at the mature green stage (immature) and black
red stage (mature) on February 10, 2014. Values represent the mean of 3 replicates and each replicate had 15 samples.
Vertical bars represents standard error (n = 3). Data at 0 day represent the initial value of black mini tomato before storage

at the first day after harvest.
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Fig. 5. Changes in firmness of black mini tomato ‘Hei-G’ during storage at different temperatures after harvest at the mature
green stage (immature: A) compared with the conventional harvest stage of black red maturity (mature: B). @, 8°C; A,
12°C; W, 20°C (A) and O, 8°C; A, 12°C; [, 20°C (B). Tomato plants were grown in a greenhouse from August 2013 to
February 2014 in Damyang, Jeonnam, Korea. Fruits were harvested at the mature green stage (immature) and black red
stage (mature) on February 10, 2014. Values represent the mean from 15 samples, and vertical bars represent standard
error (n = 15). Data at 0 day represent the initial value of black mini tomato before storage at the first day after harvest.
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Table 1. Changes in color of black mini tomato ‘Hei-G' during storage at different temperatures after harvest at the mature
green stage (immature) compared with the conventional harvest stage of black red maturity (mature).

Maturity Storage Storage period (days)
stages” temperature (°C) 0’ 5 8 12 15 19
Hunter L value
Immature 8 42.11 a 4212 a 42.35 a 41.15 a 40.32 a
12 4023 a* 41.40 a 40.14 b 3774 b 3729 b 35.36 bc
20 41.45 a 39.56 b 35.98 cd 3611 b 34.22 cd
Mature 8 3873 b 3792 c 37.14 bc 36.70 b 36.05 b
12 36.10 b 37.60 ¢ 36.50 d 3543 d 3466 b 34.18 cd
20 3597 a 3539 e 3446 d 3594 b 33.26 d
Hunter a value
Immature 8 -3.07 c -2.84 d -1.68 d -1.30 e -0.22 d
12 -436 b -275 ¢ -0.49 cd 3.81 c 4.62 d 734 ¢
20 -2.08 ¢ 092 c 5.96 bc 7.47 bc 10.23 b
Mature 8 502 b 576 b 6.50 b 6.19 cd 637 ¢
12 4.59 a 6.63 ab 7.57 ab 8.86 a 8.76 ab 10.58 b
20 743 a 892 a 9.35 a 9.79 a 1212 a
Hunter b value
Immature 8 11.08 c 11.21 ab 11.18 a 11.29 a 11.17 a
12 11.25 a 12.13 ab 11.69 ab 10.06 a 10.04 b 9.03 cd
20 1242 a 12.20 a 992 a 1032 b 8.86 d
Mature 8 120 b 11.76 ab 1141 a 11.27 a 10.98 a
12 11.18 a 11.56 bc 1093 b 10.63 a 10.18 b 10.30 ab
20 10.99 ¢ 10.81 b 1045 a 998 b 9.91 bc

“Tomato plants were grown in a greenhouse from August 2013 to February 2014 in Damyang, Jeonnam, Korea. Fruits were
harvested at the mature green stage (immature) and black red stage (mature) on February 10, 2014.

YData at 0 day represent the initial value of black mini tomato before storage at the first day after harvest.

*Different letters within columns of each factor represent significant difference based on Duncan’s multiple rage test, p < 0.05.
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Table 2. Changes in soluble solids content and titratable acidity of black mini tomato ‘Hei-G' during storage at different temperatures
after harvest at the mature green stage (immature) compared with the conventional harvest stage of black red maturity (mature).

Maturity Storage Storage period (days)
stages” temperature (°C) oY 5 8 12 15 19
Soluble solids content (°Brix)

Immature 8 5.80 bc 558 b 5.64 bc 6.38 a 6.20 a
12 5.38 b* 5.68 ¢ 5.83 ab 5.68 bc 572 b 6.08 a
20 6.08 b 5.88 ab 5.78 bc 590 b 6.10 a

Mature 8 693 a 6.32 a 6.73 a 6.14 b 530 b
12 6.20 a 6.57 a 5.80 ab 6.00 b 574 b 5.86 ab
20 6.63 a 5.70 ab 536 ¢ 597 b 5.67 ab

Titratable acidity

Immature 8 4.66 ab 4.70 ab 4.73bc 480 b 474 a
12 472 Db 4.77 ab 4.67 c 4.58 ab 434 c 436 a
20 458 b 4.28 c 4.28 cd 435 ¢ 436 a

Mature 8 4.96 a 493 ab 4.25 cd 4.03 c 4.00 ab
12 493 a 511 a 510 a 5.06 a 461 a 443 a
20 5.04 a 4.56 bc 413 d 4.18 bc 392 b

“Tomato plants were grown in a greenhouse from August 2013 to February 2014 in Damyang, Jeonnam, Korea. Fruits were
harvested at the mature green stage (immature) and black red stage (mature) on February 10, 2014.

YData at 0 day represent the initial value of black mini tomato before storage at the first day after harvest.

“Different letters within columns of each factor represent significant difference based on Duncan’s multiple rage test, p < 0.05.
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Table 3. Changes in total lycopene content of black mini tomato
‘Hei-G' during storage at different temperatures after harvest
at the mature green stage (immature: A) compared with the
conventional harvest stage of black red maturity (mature: B).

Maturity Storage Storage period (days)
stages” temperature (°C) o’ 8 19
Immature 8 255d 3.03f
12 381 b° 378 c 590d
20 653 b 633cC
Mature 8 613 b 532e
12 7.15 a 662b 7400Db
20 883 a 9.04 a

“Tomato plants were grown in a greenhouse from August 2013
to February 2014 in Damyang, Jeonnam, Korea. Fruits were
harvested at the mature green stage (immature) and black
red stage (mature) on February 10, 2014.

Data at 0 day represent the initial value of black mini tomato
before storage at the first day after harvest.

*Different letters within columns of each factor represent
significant difference based on Duncan’s multiple rage test,
p < 0.05.
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