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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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2007). =5 LicHd, BEBM S BIEXLCLTE A FT
DR~ DFFE % 2008 FF1AT 5 <<, HEHMEDOH
s HELMEDTE . TOBFEIEL, TEANRR LR
T\ 5DH ‘Mae-hyang (#%)’, ‘Seol-hyang (FH) ¥
X % ‘Keum-hyang (3%&) O3WMmETHS E1XK).
b 3 iR R R LT B B R B R B AR 1 L
F THRBBIC IS\ T ‘Mae-hyang 13 B x FEE
‘Seol-hyang’ (% ‘EEffi’ x ‘v v F/8—" % LT Keum-hyang'
OEE x ‘tbik e OREICL > TERI LD
ThHbH. IHE, RETOMF IHRZ AL ERLCTH
NTkh, FERBIEMLTVWEZ LMD, $HEIADO
SRR O F I i b & £ AT I S (Ministry of
Agriculture and Forestry Republic of Korea, 2005). L2>L, &
o OEERE A F T nfE o E PO\ Tk a7
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‘Akihime’ ‘Mae-hyang’

‘Keum-hyang’

‘Seol-hyang’

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.

15+ TORFFHEITAYS., B, I, Wkt %
COBRIE VFHEI D GKIE S, 1998). Fric, HEMHRK
LB OVEIFCEEEYET A 2 D, RO EELER
DOEDTHD. Fte, AF T REEIELEPCGERC
EEZFLTL, MEDLEC E2L (FIE - B,
1985), AR AR U, Bk o mBE K T 2p Ckkx s
FRPEEE B X Ok OB T EAZI N TV % (Mitchell
5, 1996).

AWEgE Ty, FREPE (5 2 OISO W TRARER
AR5 C A BINE, BEMLEL & b o EE LA
PE L. ToRE, MEEESRE SR, MrEitkic
LERNHDHZ LD LTI - T D THET 5.

MEBLUFE
1. 1@ E
FEERIC (TR E PE T 3 i ‘Mae-hyang', ‘Seol-hyang’ ¥
X O ‘Keum-hyang' & ‘Eff A7 (B8 1K), 2007 4
2 20 B E LR dbE S LT R X 0 B ER O [F—H
TSI N2 4BOFHIF THXAFL, ELIEEK
R BIF ) KBRE T o 7o BATRIERID R\ 7o,

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 +0.9” 57.6+1.3
Seol-hyang 29,3:4£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.

S LI KEIPRANIITELVCREEL R, FRIC
R L. FRCHW SR EOREES L ORI HER Y
Hl1RORLE. BEMEZBRCICREAF o — L BoOH
(36x26x11cm) WMBET LICREEISELZ AR, £V =
FUVYT7 4 MATEAZE T, TOH, 4°C T2k 20°C
DERENCHEEL, 2 B X004 HECE 2 1 HrED
HLCREMEZRE LK.

RERIMc 2 EIL, — S, REERYERE S
TOMEORPEIL, fhFEX7 v b7 = vRER X ORI
DM sk L.

2. BEE, TIAMBEMMERES LKUBEDAE

WEGYIMEY TRECHELCE &, &SIk E<
By OWMBEE 2 RE L. WEXLY A 4 —x—
(COMPAC-100, % v B+, HHD) WCEA S mm O 7
u—7%%EEL, #HE 100 mm * min! Tfr->7 (n=15).
WA BIE Lictk, REIREF—ETaRMETL, Fit
PRI 7., Bohi B2, AIEtEE R R
YrdEE st (PR-1, 722, W) THIELL. T, BE
ERIT A A 0.1 NNaOH THE L, 7 = vER4E (%)
ELTRDI (n=3).

3. TUMTZURES LSURHEROTIH

Uiz PR ECHE L L %, S30RbEL b
SbERTmm OREF a7 £—F5 —THBHK X,
KEMD04g %7 v o7 = vVEEORTETH . 1%
DM Gl 4 % 7 — VEH S mL HPIC 24 RERETERHE L, Hh
HLH, 10 5 AmBR L 2B D 530 nm 231 % BOLE
o YGIGEEEE (Optizen 2120 UV, Mecasys Co. Ltd., A H,
HE) CTHEL (h=5).

7 v b T = v ORIECHTe 5 oG O R A S
M7, 5 gD REAA80% = & » — A th THEEREL, 100°C
1230 TEIERE Lotk mOo L EE AR L. By
R0V 80% = & / — AT LA, mOsREL, Bbh
7o B w AR O B &G TH 7 AfkiEA R (GF/C,
Whatman, Middlesex, England) CTA# L7z, A it n — &
)—x N ELV—2—FHCTEMBL I0mLICERLL. &
DEWAE AT Y B3k 7 o<+ 77 7 (CTS30,
Younglin Instrument, 7, #E) A\, BEH  75% 7
+ b =k VY, H»F 2 :Shodex Asahipak NH2P-50 4E (FEFN
T, HuD, RIS : RID 10A (BEHUERT, ##8) T
SH LIz (n=3).
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INHERF DR E PEFT B O RN &2 A 5 &, ‘Seol-
hyang TRREWEEZRLILLOD, WTFhd FEE
@z sl 23R . WThomfEd 4°C i
X0 SR 5 20°C ek K I He s <, R g R 4 B
HERWTIEBRERN AL (F25F). T Mae-
hyang’ (3SR 1 h o B 3" B AR FE 2 il A e C
m<, FOMEET 4°C IR X CTHHE TH - 1.

Table 2 Effect of storage temperature on fruit firmness of strawberry
cultivars grown in Korea.

Storage Firmness (N)
Cultivar temperature Days after harvest
°C
0 2 4

Akihime -+ 3. 1%z 2.8

20 2.4 2.1 2.1
Seol-hyang 4 3.2NS 3.4%*

20 2.7 3.0 2.9
Mae-hyang 4 3.6% 4.0%*

20 29 3.1 3.0
Keum-hyang 4 3.INS 3.5%*

20 29 2.8 2.7
ANOVA
Cultivar (A) bl * ®k
Temperature (B) —— S i
AxB — * NS

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

YNS, *, ** indicate non-significant and significant differences at
P <0.05 or 0.01, respectively, by ANOVA (n = 15).

INERs DG B A D L, B 2R GEWEERRL,
‘Seol-hyang’ % K\ EA /R L. —77, ‘Mae-hyang,
‘Keum-hyang' (X Zh b 2 I E_EGWEEZR L (G
3K) . WIFhomED 20°C KX OB E RT3 0Ny
M3 HEECH - o WHER 4 H B D 20°C fFRIX ORR &
it ‘Mae-hyang' %[k & 4°C I X H~F B il
R lLte (B83%). F7, ‘Seol-hyang TixUti# 2 HH
I 20°C fP X O & mAMEIN L, FERRLE S 4°C kX
HREBET L.

ARFEERIT 7 RS2 D IURERy D JLRI ) 7o s B R B 1 KT
RUTe. FREPEFSMEI ML, WIhd EiE ABICE
DhDD, FOFWEIIER TH-7z. ‘Mae-hyang DRIk
T e e h BROGAEE AR L, KESLRBET
Hotz. —J, ‘Keum-hyang (XEEIEDOIANEF, ‘Seol-
hyang' (X &R L, B &5 ERBORETH -
7o B1IX, #1%).

WHERE D7 v b v T = viEE R A S L, ‘Keum-hyang' 1%
FAHCLEFEONADN I, i~ L <&\l
ol B4K). WThomfEd, 20°C it~ T4°C
e X b BB HE I 2y, ‘Keum-hyang' (%
4°C frXic s VT b il NEm T v b v T = ViR
BEARL, MWK 4 B ik fhimflio 20°C AR X & [
DR LT (58 43).

INRERE DRB AT HERE S B TR MBI H L
fl% 7R Uic b O ORERE 3 il Tl K X IsER TR bR
ehhote, e, SEMEOEHRERS L, B IO
‘Seol-hyang’ (X7 V7 b —A L 7NV a—ADEGHA Y
7 — AN TE L, ‘Mae-hyang 3 X' ‘Keum-hyang’
A7 0 —ADEEN7 A7 F—ARIO T La—RILH
RTE»ok EBSK).

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
O 0 2 4 0 2 4
Akihime 4 0.49 NS* 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 0.77 151 15.0 14.5
Keum-hyang 4 0.70 NS 0.69** 14.0 NS 12.7NS
20 0.66 0.73 0.78 14.3 12.4 12.3
ANOVA
Cultivar (A) kkY * %k kK * *k kK
Temperature (B) — % ¥4 - %% ek
AxB — ** NS — - NS

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

(n=25).

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
G 0 2 4
Akihime 4 0.23 N§* 0.I7%*
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 0.2]%* 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) s *H e
Temperature (B) - ¥¥ *
A xB — NS NS

“NS, ** indicate non-significant and significant differences
between storage temperatures at P < 0.01, respectively, by t test
(n=25).

YNS, ** indicate non-significant and significant differences at
P <0.01, respectively, by ANOVA (n = 5).

4°C {7 X Ti3 ‘Keum-hyang %k < 3 Ml CHPRIC &
LignwA 7z v —2EEAHEMLI. ‘Keum-hyang DA 7
o — A GBI 2 B B3N L 722 4 B B3 0H
HEEEREE EDCELIES L. BERE XU ‘Seol-
hyang (3 A7 v —AEBEOWEIMNCE L7077 L7 b —A%
Yorrva—20&EMETF L. —J, ‘Maehyang ¥
X O ‘Keum-hyang' (IfFEPic7 427 b —AB IO 7
a—-AGBOBAD L LN s (B 5HK).

20°C P Tl T h o fhfl & b KT RS & B
WA E & B IE T Lh, ‘Mae-hyang O{E F 23t hnfE
WD fednofo. Bl 3 X0 ‘Seol-hyang' 1% 4°C i
X E R HRARE L 742 b —ABI TV

MR - T MRS - 0 BH - HNDCE - HUE - WK

a—AGEMET Lichy, KT OEEIL 4°C frdKic
K&hote, —7, LCHBER TAbBhI A7 n—2A&&
D EFIEAE LN TeDy > T2, ‘Mae-hyang' ¥ X O ‘Keum-hyang’
A7 v —AGBOETNE Lo B5H).

z =

FEE CILRARE ME & 2MNEER DL D A
i L Cieds, BMEEFRSEORAEEIIVWThE EH
o kNE L, BRTH FoEANMEFI N BE25).
— NIRRT IC X D 4 F T ORAWE L LR T 55,
FOREIRBESLCRERLZ I ERREIRT WS
(Pelayo &, 2003; Watkins 5, 1999). & FE B O RN
B 4°C I X 0 21%~ 38% & ‘Bl © 16% 1t
NAKE L EF LD, i ‘Maehyang O ERARFE LW
ZED, RFBICHZ 5 2L M TH L LRBDD
nie (B2F). 12, ‘Mae-hyang (3SR I hd
LA ER L ORI NI < (BE3F) , 20°C
JrR RIS F 1 AR AT S B O T b 15% & fibimfE 021
%~ 23% Itk ie E (SR, DELLHRME
/R L7, —J, ‘Seol-hyang’ I% 20°C fyjek[Xic 3\~ TIL
EH2 HACBEEO2M I LA LN, HEELL KX
CAEF LI 0D, WHHOEMNRZ V2T W TH
HERDBNT (BE3FK). Keum-hyang 13l MTE
ERID ACHBERILENTL 7 v b v 7 = VEENEL
(545, RELEKRLEOC W ¥4, FR4HBR
1, 4°C I 8\ T AT & BN EBITE T Le
(B S53). T X5 &R T L 56 Th REAa0Et,
BEEBOET & o e~ EL0EE % T 5 IR IE X ¥
HIEDTEIh-Z &b, ‘Keum-hyang 135 Hifly
BICITEI W TH D EE 2 DR

REOHEHB A 4 B & ‘Seol-hyang' 1 ‘Tl [FEE 7
NI P —=ARIOZ7Va—2 GETTHE) EHROI b
Huk#%, —7, ‘Mae-hyang ¥ X% ‘Keum-hyang (LA 7

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 229a 16.1b 64.3 a 253a 229a 16.1a 643 a
2 21.3b 179b 27.0a 66.2 a 22.0 ab 16.9b 13.5a 52.4b
4 224b 19.3b 273 a 69.0 a 19.5b 172 b 14.7 a 514b
Seol-hyang 0 289a 26.2a 219b 77.0a 289a 26.2a 219a 77.0a
2 27.1b 24.0b 29.6a 80.8 a 25.6 ab 19.7b 159a 61.2b
4 26.7b 233b 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 42.7a 732a
2 16.2a 142 a 502 a 80.6 a 183 a 144 a 324b 65.1b
4 17.7a 14.0a 492 a 809 a 1540 134b 33.7b 62.5b
Keum-hyang 0 20.0a 17.6 a 348D 724 a 20.0 ab 176 a 348 a 724 a
2 199a 164 a 425a 78.8 a 223a 18.1a 2340 63.8b
-+ 17.5a 15.1a 2740 60.1b 19.0b 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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n—2 GERTTHE) FHORELHWERLLE BF5%).
I, HEEFM LA rEIRE R T B M O &1L
DELDLEDHALMCIEo. DF D, 4°CIFHK Tl

‘Keum-hyang' #EREWFhomfEd 227 o — 2GRN
tieh, BICHEFARD ‘Seol-hyang I X8 ‘EHifi' T
DHBRTCHEEBNARICE T Lic. —H, 20°C fFXic s
I efEEROETFTOERFERIZETHEEMRD ‘Seol-
hyang' X0 H TRGRITCHEE RO T, JERTHEE
A ‘Mae-hyang' ¥ L O° ‘Keum-hyang' TCli3IEuE okl &
BOERTTHo7 BBS5HK). b~ BV TETLE R X O
JERTTHEERI OB IS v 2 —EiEHOERIC X -
THREINDZ EDRBEEIRTW5 (KL, 2000). —7,
AFTRECTIARAZ v —2AAHBRF LA 7 0 -2
VB G B R E R S 2 TWHZ EARES
TWw5 (BE D, 2003; 3KE 5, 2005) &b, Zhb3
Tl DR OB & PE A PRE T 5 L THEE e #w Fie
LTWwh ez L5, LaLians, FERE TS
B OBERORIEE X OBEERR O\ X 5 UGS DR
COWTOREITRY 57\, 5, CA S MA LD
S E LB THADORIEFEEWH O T A L
T, BEE X ORI A F T REO A A E Y I HERE F
TXFHIE TE A TREM: b R e,

DiEo X 5w, WMEERSES * 23 REoREs &
W& B U2 AER,  ‘Mae-hyang' 2% b (IR AR A i
L RRARDLRT <, BRTBIC R VLT i
mE OZEAL Y o b, RIARBICH 2 5 % T
bohEFELORI Fie, BRI 7 T REORERK
BRI S LR B 525 2 LWL C -
fo. SRS LICHEREOESMHB A REE T A L ChHVERE
FOR% oM FiC X ) R kBN L TE A b DL
Ezbhb.

wm =

HREPE A o T ‘Mae-hyang , ‘Seol-hyang 35 X O
‘Keum-hyang' & ‘Hlli’ % 4°C ¥ 7213 20°C T 4 H[HK
L, RAME, wEEERDRE WBEmE, 77
= viRE R X OB O mERERZFHE L. oo
BEMRL A 25 & ‘Mae-hyang' 35 X O° ‘Keum-hyang' (3 A 7
o — A%, ‘Seol-hyang’ R XY FHE (kv 2z b—RE
TN A—ANERTH -7, FIBEERE O L& trEiE
Bk MR OBN RIS ENPE LM - T
BRI X D W TFhomfd RABEEN B L, §f
I ‘Mae-hyang' (ICB\WCHEE TH -7z, F72, ‘Mae-hyang'
RTFBIRE S 0o b TR & R s X ORI O & L D s
<, 20°C Pk IKIc 3\ 2 iR T i PERE & m O (KT b it L

~Pie ) TE LIl E 7R Lic. —75, ‘Seol-hyang’

VLAl HES20°C PRI IS 35\ TR S R O -5 & BRI
DIETFAERE h T2 -t e, Keum-hyang 1X\Th
DIFIEETH 7 v b v 7 = viRES G, 4CHEEKTH
HEEBEOEK TN ALRI. ChbOERE LD, ‘Maehyang
2 oD i P T R I B R OB & E AR DT
WRIAREICHE U 7o TH D LD b .

51 B Sk

EE A BT - K% —ER 2003 15 TREOER
I 5 R s X ORERRERIE I O &L, B
72 (5112) : 162.
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