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SUMMARY

The effects of pre-cooling temperature and time on the post-harvest qualities of ‘Nyohou’
strawberries with different maturity levels were investigated to discuss pre-cooling systems for these
fruits. Maturity levels of strawberries used in the present study were designated as levels 1, 2 and
3, which correspond to color covering 50%, 80% and 1009% of the fruit surface, respectivery.

1. Pre-cooling treatment induced an increase in the hardness of the strawberris; the lower the pre
-cooling temperature, the higher the rate of the increase. During incubation of the pre-cooled
fruits at room temperature, values of hardness decreased with time, and the hardness of the pre
-cooled fruits was higher than that of untreated ones. The length of pre-cooling time had little
effect on the hardness. The lower the pre-cooling temperature, the higher the hardness values of
level 3 fruits during incubation at room temperature.

2. Brix values of the pre-cooled fruits from levels 1 and 2 were lower than those of untreated fruits
during incubation at room temperature, whereas Brix values of pre-cooled level 3 fruits were
higher.

3. The values (a/b) of surface color of level 1 fruits pre-cooled for 6 hr were higher than those of
untreated fruits. On the other hand, the values of fruits of every level pre-cooled at 1 or 5C for
24 hr were lower than those of untreated fruits.

4. Taste scores increased after pre-cooling, most remarkably for level 1 fruits. Appearance scores
also rose after pre-cooling treatment.
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Table 1 Quality values¥ of harvested strawberries
with different maturity levels

Maturity levels®

Syuallty : ’ 5 EiZOWT, THHROEIRFEREICET
Hardness (kg) 0.46(0.01) 0.42(0.03) 0.34(0.02) R BT T At (BFER O 0R
ohvae 104000 150,00 2 198 vy EEMHLELOTHE. 2ORALTIE
a/b value’ . . . R e e
Taste score? 20 (0) 40 (0) (O 18) Tuniﬁﬂ:ﬁﬁ@%%ﬂi, %likmttﬂfgl_g
Exterior score* 2.0 (0) 3.0 (0) 40(@ BOFHEE (=100& %) 1239 2 H0HE &

=4 .-"*‘ : 2
" Quality values were measured immediately after har- l;;iﬁﬁ,ai) O’_ B ERRE D RFE| ?b :?
vest and averaged. Numbers in parentheses are stan- WA A HRHEE O H 22 ki B3 § %

dard deviation. ZHE LT L,
¥ Levels 1, 2 and 3 correspond to color covering 50%, 80% 2. REFEE

and 100% of fruit surface, respectively. INHETE £ ) S SRR |2 IR B ook B T b
Y a/b value was estimated from Hunter color values. BIIYEWERTELZ (B 1), IS4

» Taste and external appearance scores were estimated
by five-step estimation method.

FIERMOFEORE, RLEFEL LTI TS
Tz ki3, #l, <ty 7EDIICFETE R
SRENEG (L) LWRPICE L 5 RER OB (BN) TH b, — RIS FTEEZIZ3~4C
TTWT B, A FIWEICRITT THRIREORE & IR SMIC AN 2BId v, 22 CFhiR
EZ0~20CH®MATH,» CBREL, BEL, 2, 3DREICOWTURMTABOREFE L HEL 72
(1K), EOBMBEIC DT L THEE 2K HE L TRBEIC L2 H o REBRIL 8 72 12 s
Ao, TWLEIZ L 2 RERMMOG] DI T 2IRBEIROBEI NS, 2721, 4 FTOwHkEE
BEZ-0.77CTH 5720, (RBEFHIC & 2 REFEEMF* HIFT 288 TL, FTHEOGHEBOEE
HBRSEE 2 + BB L TREVERL 2 & ) S FHERESRET 52 LA UETH 3,
ARBRCTRE L 2 BEIIEE O BARE O L L2728, REOC WiRENEY 240+ L 25T
& ZOBERREOEHIERTLNEEZ LI LD TED, Lo MiBEREELZR) S BoFHEN
RLHATORBIC L 5REREOEENZIT 5 & t BatRL, BEEEAMRVIZLHE, BELZZTHWEEL
Lo, TEGVIZ, SEeBEORELINEL 254, BHE A TBIC30%DRELW &2 2 fa % 4 T
BIENBETEZHELTEY, AL w;uf‘»*‘%@? FHENCX L IO D BB LE L Bbi 3,
PHED S HIBTE N B BRALIZKBRIRIRAL & L TBN A, RBPIIEZORELEN, BELII, B
KRN & AR 2B ER L 720 £72, £ TOBEREICB W OKBREIGIMEEFHKIZ S BLTSR
EL, T & 2 KBEREACDFAEMGIER BRI NIz, Lir -0, WWHROBEEETFIZ L > T, /<y
7 @OIERESME IR 5 REQHEIFHT T 2 WHIET 20T 2 72051013, KRB REREETFH
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Fig.l Effects of pre-cooling temperature on hardness of strawberry fruits
with maturity 1(A), 2(B) or 3 (C).

cooling for 24hr. The vertical bar shows confidence limit at 959%

Hardness was measured after

and is common to all data in this figure.
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Changes in hardness of strawberries with maturity 1 (A,D),2 (B,E) or 3 (C,

F). Pre-cooling time was 6hr (A, B, C) or 24hr (D, E, F). Arrow shows pre
-cooling period. Symbols for pre-cooling temperature; O:1°C, [1:5C, B:107C,
A:15C, @:un-cooled. Standard deviations of relative hardness for levels 1,
2 and 3 were 2.2, 7.1 and 5.9, respectively, and are common to all data.
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Fig.3 Changes in Brix of strawberries with maturity 1(A, D), 2(B, E) or 3(C, F).
Pre-cooling time was 6hr (A, B, C) or 24hr (D, E, F). Arrow shows pre
-cooling period. Symbols for pre-cooling temperature; O:1°C, [1:5°C, l:10°C,
A:15C, @:un-cooled. Standard deviations of relative Brix for levels 1, 2 and
3 were 1.1, 1.1 and 1.4, respectively, and are common to all data.
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Fig.4 Changes in evaluation of color (a/b value) of strawberries with maturity 1
(A, D), 2(B, E) or 3(C, F). Pre-cooling time was 6hr (A, B, C) or 24hr (D,
E, F). Arrow shows pre-cooling period. Symbols for pre-cooling tempera-
ture; O:1°C, [1:5C, W:10C, A:15C, @,un-cooled. Standard deviations of
relative color value for levels 1, 2 and 3 were 3.2, 4.4 and 1.8, respectively, and
are common to all data.
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Fig.5 Changes in values of taste of strawberries with maturity 1(A, D), 2(B, E) or
3(C, F). Pre-cooling time was 6hr (A, B, C) or 24hr (D, E, F). Arrow shows
pre-cooling period. Symbols for pre-cooling temperature; O:1°C, [(1:5C, B:
10°C, A:15C, @:un-cooled. Standard deviations of relative taste score for
levels 1, 2 and 3 were 0, 0 and 3.8, respectively, and are common to all data.
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Fig.6 Changes in values of external appearance of strawberries with maturity 1(A,
D), 2(B, E) or 3(C, F). Pre-cooling time was 6hr (A, B, C) or 24hr (D, E,
F). Arrow shows pre-cooling period. Symbols for pre-cooling temperature;
O:1°C, U:5C, B:10C, A:15C, @:un-cooled. Standard deviations of relative
external appearance score for all levels were 0, and are common to all data.
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