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Abstract

Varietal differences of fruit firmness, soluble solids concentration, titratable acidity, anthocyanin concentration and soluble
sugar composition as influenced by storage temperature were evaluated in 4 strawberry cultivars including ‘Mae-hyang’, ‘Seol-
hyang’, ‘Keum-hyang’ and ‘Akihime’. The major soluble sugar in ‘Keum-hyang’ and ‘Mae-hyang’ was sucrose whereas ‘Seol-
hyang’ had a higher concentration of reducing sugars such as fructose and glucose as shown in the Japanese cultivar,
‘Akihime’. Moreover, changes in sugar composition at each storage temperature differed according to the major soluble sugar.
The levels of fruit firmness were increased by low temperature storage in all cultivars, and ‘Mae-hyang’ showed a remarkable
increase. ‘Mae-hyang’ showed limited change in the acid concentration and sugar/acid ratio during both 4°C and 20°C storage.
Furthermore, the decrease in the total soluble sugar in ‘Mae-hyang’ during 20°C storage was less than those in the other 3
cultivars. Thus, the shelf life of ‘Mae-hyang’ strawberry is longer than those of the other cultivars examined. However, the
changes in acid concentration and sugar/acid ratio of ‘Seol-hyang’ at 20°C storage occurred earlier than those in the other
cultivars. ‘Keum-hyang’ showed a high concentration of anthocyanin at both 4°C and 20°C storage and the soluble sugar
concentration decreased even at 4°C storage. These findings indicated that ‘Mae-hyang’ had a great potential for long term
transport because a firm texture and stable quality were well maintained.
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Fig. 1 Comparison of strawberry fruit appearance used in this

experiment ‘Mae-hyang’, ‘Keum-hyang’ and ‘Seol-hyang’
are new strawberry cultivars developed in Korea.
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Table 1 Fresh weight and shape index of four strawberry cultivars
used in the experiment.

Cultivars Fruit weight Shape index

(2) (length/width x 100)
Akihime 26.1+0.97 57.6+1.3
Seol-hyang 293+ 1.1 83.5+2.1
Mae-hyang 26.7+0.4 60.2+0.9
Keum-hyang 33.8+0.9 752+1.2

“ the average of 30 fruit + SE.
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Table 2 Effect of storage temperature on fruit firmness of strawberry
cultivars grown in Korea.

Firmness (N)

Storage
Cultivar temperature Days after harvest
O 0 2 4
Akihime 4 3%z 0 gk
20 2.4 2.1 2.1
Seol-hyang 4 32NS  34*
20 2.7 3.0 2.9
Mae-hyang 4 3.6%* 4.0%*
20 2.9 3.1 3.0
Keum-hyang 4 3.INS 3.5%%
20 2.9 2.8 2.7
ANOVA
Cultivar (A) *Y ok wx
Temperature (B) — ok ok
AXB — * NS

NS, *, ** indicate non-significant and significant differences
between storage temperatures at P < 0.05 or 0.01, respectively, by
t test (n=15).

YNS, *, ** indicate non-significant and significant differences at
P <0.05 or 0.01, respectively, by ANOVA (n = 15).
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Table 3 Effect of storage temperature on acid concentration and a sugar/acid ratio of strawberry cultivars grown in Korea.

Acid content (%)

Sugar/acid ratio*

Storage
Cultivar temperature Days after harvest
( C) 0 2 4 0 2 4
Akihime 4 0.49 N§* 0.50%* 17.5NS 17.5%
20 0.48 0.50 0.59 15.7 17.8 15.7
Seol-hyang 4 0.54%* 0.52%* 18.2%* 18.5%*
20 0.54 0.70 0.66 17.4 13.6 15.1
Mae-hyang 4 0.69 NS 0.68NS 15.4 NS 153NS
20 0.66 0.68 0.77 15.1 15.0 14.5
Keum-hyang 4 0.70 NS 0.69%** 14.0NS 12.7NS
20 0.66 0.73 0.78 14.3 12.4 12.3
ANOVA
CultiVar (A) sy sk sk k3 sksk ek
Temperature (B) — Hok *ok — Hk *ok
A xB — ** NS — ** NS

“NS, *, ** indicate non-significant and significant differences between storage temperatures at P <0.05 or 0.01, respectively, by t test

(n=75).

YNS, *, ** indicate non-significant and significant differences at P < 0.05 or 0.01, respectively, by ANOVA (n = 5).
*Sugar/acid ratio was calculated based on the data of soluble solid concentration (Brix°) and titratable acidity (%).
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Table 4 Effect of storage temperature on anthocyanin concentration
of strawberry cultivar grown in Korea.

Anthocyanin content (O.D. value)

Storage
Cultiver temperature Days after harvest
O 0 2 4
Akihime 4 0.23 N§* 0.17**
20 0.13 0.25 0.61
Seol-hyang 4 0.26 NS 0.25%*
20 0.12 0.35 0.48
Mae-hyang 4 0.21%* 0.15%*
20 0.11 0.36 0.59
Keum-hyang 4 0.73 NS 0.60%**
20 0.34 0.85 1.04
ANOVA
Cultivar (A) *okY *x *x
Temperature (B) — ** **
AxB — NS NS

NS, ** indicate non-significant and significant differences
between storage temperatures at P < 0.01, respectively, by t test
(n=5).

YNS, ** indicate non-significant and significant differences at
P <0.01, respectively, by ANOVA (n=15).

4°C B IX Tt ‘Keum-hyang 7% R < 3 MMl Clric &
LA 7 u—AEENEML . ‘Keum-hyang D A 7
w— AGEIIIE 2 H BCi3gm L2 2s 4 H B3
HHEREE EDIFLIWA L. EE KX ‘Seol-
hyang 13 A 7 v —AGBEOMINCE L7127 b —A%
T 7V a—20EEMEF L. —7F, ‘Mae-hyang ¥
X 00 Keum-hyang' (I 7 47 P —AB L7
aI—AEGEOBAD R LD Tz (B 5F).

20°C I Tl h o il & b BRI & R0 i
WA E &SI T L2, ‘Mae-hyang O M ihdd
DTt TR R X OV ‘Seol-hyang' 1% 4°C fif
K E R, FFRABE L7 L7 P —AK IO L

R« T RESE - B ZSH - ARSCE - BB - | BN

I —AEEMET Loy, KT OEIG 1L 4°C F Kz X
K&Ehotz, —J), CHEX TADNIZAZ v —AGE
O EFIIA BRI 5 . ‘Mae-hyang' 3 L Y ‘Keum-hyang’
EA 7 B —AGREOETNF Lo (55).

£z =

T TR AR 2ME & AR OB D TN
oo Ut ey, EEFERSMEORAEE X -Th W
I wwhRE L, BRTH 2o I e BE2R).
— AN AR R X 0 1 - T O REBEE I ER T S,
TORBERIMBEILCREL I ENBREINRTVS
(Pelayo %, 2003; Watkins &, 1999). HEEpEFHEORA
BRES 13 4°C e X 0 21%~ 38% & ‘i’ @ 16% i1t
NAKEL EA LD, FiI ‘Mae-hyang O EHEFEL W
CEND, RURCHZ 5 2 AR THH ERDH
Nt (FB232). %1, Mae-hyang 1IFERIREIC 0%
LI ER X OBILoZ LI (B33, 20°C
TP BV 2 MR AT MRS & B DR T  15% & fil sl D21
%~ 23% it~ Do e 8 (BB 53R, LE Lk E
/R LU7Te. —7F, ‘Seol-hyang’ I 20°C I K ic 3\~ TN
2 HHCMEROAWM I LANA LN, ML KX
CEFLIZ E2D, WEOBNMEZ h 2T WHETH
LERDBRI (B33). Keum-hyang' 1l HEMNE
ERLD ACHBRXICENTE 7 v v 7 = VRENAE S
(4%, BOLBEKRLHOT. 7, B4 HAR
X, 4°C IFRIKIC 5\ T b AR MERE A BN ST K T L
(B 5F). 20X 5 KR T L7258 T b R0 ZHL,
BEE RO T &\ o e BUA~ AL 0B 2 B IE X 2
LT ENTERI -7 D, ‘Keum-hyang (135 Ml
I I R mETH D EE 2 bRk,

REOHMKZ & 5 & ‘Seol-hyang’ 13 ‘T [FEE~
N7 =ARIOZra—2 GEICHE) FEDOIH0nik
Hek%, —7J, Maehyang % X0 ‘Keum-hyang (3 A 727

Table 5 Effect of storage temperature on soluble sugar concentration (ug * g FW) of strawberry cultivars grown in Korea.

4°C 20°C

Cultivars DAH?
Fructose Glucose Sucrose Total Fructose Glucose Sucrose Total
Akihime 0 253 a 229a 16.1b 64.3 a 253 a 229a 16.1a 64.3 a
2 21.3b 17.9b 27.0a 66.2 a 22.0 ab 16.9b 13.5a 524b
4 22.4b 19.3b 273 a 69.0 a 19.5b 172 b 14.7 a 514b
Seol-hyang 0 289a 26.2a 219b 77.0a 289 a 262a 219a 77.0a
2 27.1b 24.0b 29.6a 80.8 a 25.6 ab 19.7b 159 a 61.2b
4 26.7b 23.3Db 28.6a 78.6 a 22.7b 20.2b 16.6 a 59.5b
Mae-hyang 0 16.5a 14.0a 42.7b 732a 16.5b 14.0 ab 427 a 732a
2 16.2a 142 a 50.2 a 80.6 a 183 a 144 a 324b 65.1b
4 17.7 a 14.0a 492a 80.9 a 154b 134b 33.7b 62.5b
Keum-hyang 0 20.0 a 17.6 a 348b 724 a 20.0 ab 17.6 a 348 a 724 a
2 199 a 16.4 a 425a 78.8 a 223 a 18.1a 23.4b 63.8b
4 17.5a 15.1a 274D 60.1b 19.0 b 16.7 a 21.0b 56.7b

“days after harvest.

Y Different letters within the same cultivar and column show a significant difference by Tukey-Kramer’s HSD tests at the 5% level (n = 3).
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