P PRI FR 2011,192): 127~134
Journal of Tropical and Subtropical Botany

W HA A0 e R FE X & HER R Ak m R e =2 M
S, =E  EE  ELE T, 48, E R U, HRY!

(1. BB b AP RS B A A B D PR SR A EE A S8 52, TN 5106505 2. H [ B g iRDURL ) bl , BRI 430074)

BE: BT T SRk (Actinidia chinensis x A. eriantha) 4 DAFIRYPOH(T ~ V)ZER (23 £ 1) TR 60 d, LA
FARR@ECHOWTHE 2 4.6 D H G H IS 14 d PURSES BTRUR N G- A2, A5 RR W] SRIOH T A1V i 2R 57
B R Y R R R e B L R R, ﬂ‘?ﬁﬁ%@fz(TA)\éEE% C(Ve ) Fr i 1R PR TR 88 B o 5 i SR WS T
T g SR S IO 72 e 1 BB, RS TSR TAL Ve S MR A E o 4 RISV BBk SR S e 5 TRV J A 1], SR8k
SERE L* B CORIER MM h 35 AR T 7E RIS IS 7 TR 5240 (8] SRS ER A h AN T oo LA Coisfl
SN, AFFERIT, RO 1AL A S ARtk 10385 BoR O, (4% A1 o i] DUV DA 38 B AR 48 A S B R e Bk 2R 52
MGG 28, TRIR I 6 > S ARk RE CRAF AL 1 & i SR A

KB PREbl; Rl s TR AL 5 T8 B

A E 52K 5 :S663.409 MEAFRIRES : A X EHES:1005-3395(2011)02-0127-08

doi: 10.3969/j.issn.1005-3395.2011.02.005

Effects of Harvest Stage and Storage Temperature on Quality of
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Abstract: The changes in quality and flesh color of ‘Jin Yan’ kiwifruits were investigated. ‘Jin Yan’ kiwifruits
(Actinidia chinensis x A. eriantha) were harvested at four different times, and stored for 60 days at (23 £1)°C
and for 2, 4, 6 months at 4°C, respectively, before maintained for 2 weeks at ambient temperatures [(23 +1)C].
The results showed that the respiratory peaks of fruits harvested at I and IV stages were earlier than those of
fruits harvested at Il and Il stages, and the fruit weight loss were also faster, as well as the titratable acidity (TA),
vitamin C (Vc) content and flesh firmness rapidly decreased. Fruit lightness (L*), chroma (C*) and hue angle (h)
i fruits of the four harvest stages decreased significantly during ambient storage, nevertheless h changed more
obviously than L* and C* in fruit maintained for 2 weeks at ambient temperature after cold storage. It suggested
that the harvest Il and Il stages were suitable for harvesting of ‘Jin Yan’ kiwifruit, and h could be used as an
appropriate indicator of ripening and senescence of kiwifruit. In addition, edible quality and flesh color of ‘Jin
Yan’ kiwifruit were well maintained even after cold storage for 6 months.

Key words: Kiwifruit (Actinidia chinensis Planch); Harvest time; Storage temperature; Storage quality

YrRs B HA: 2010-07-27 EZHHE: 2010-09-29

EETE « v ERRA B AR AT TR T 17200 H (KSCX2- YW-N-082) ; [ 5% [ AR FH #4101 H (30972039) % Bl
FEB TRy ARBUT.(1986 ~ ), T3, A0t AF 7807 10 R SR gk R o A B E AL S0 AR B, email: qq20040352 @ yahoo.com
* JHIRAEH Corresponding author, email: q-hxia@scib.ac.cn



128 T B ) 2 4

H19%

WRAERk (Actinidia chinensis Planch)JF =T H1 & ,
J2 20 20 ih A A AR IR DL TR . B 1904
ARG =2 Ao [ 5 | R ik A , Btk AR 55 T AR
AW R, BEE TARZ0 R A SR, BT AR
R FEE RN EMTEEPRE 2 5 A B
fio BT, X FxA ok i o7 E B L TR
JR® A B AR R Ay TR O S T

TP SR MBI Xof R R SR S B A g DR i ST LA
FAERK g ) B A+ EE AR X, Park
XF Tsugaru SESR (Malus pumila) I WF 5% 22 01 , & BLHY
KW A F T 4 4 S R 5 RN Is B . X AL
(Pyrus spp.)™ 2 H (Mangifera indica)® SER"
(Amygdalus persica)" FIM % (Citrus sinensis )™ 45
FIBIFFEE B, AN TR SR WSO 19 R S 7 2R i I oo
Hh, LA A A DL R o S5 78 A 45 T s ) L K
TRLBE DA B 2% 5 R R B A

SHOREBE (Actinidia chinensis x A. eriantha)
UL BICIRMENR (A, eriantha) Ry BEAS , F AL S50 ik
(A. chinensis) S AS AL 16 B T LB it A, OF 2
FEVO S48 R E R T A . o rp 450 X 4
BRAERRSE 4 A8 A i AL W) 2 R R AT T A
5, A R BR W SHEEKEA Ve F&EE . m ik
R A SRR o A S HE Rk B LB i
it DLARGE . AHFFE LA 4 SR IUH Y 4 HEBR BB Ry
L WFFEAS R RMSCHA 1 £ BRI 7E R J5 5 IR
5 LA B ARG 5k e YL 6% 4 500 7y SR S it Jo A £ R AR
AL, R0 HAE B SR WO ), Sy 4 B Bk 11
B BR WB H E B 2 R S A B 7 SR AR R i
WAz
L AR5
1.1 #FRiFn4bi2

S HBRME B (Actinidia chinensis X A. eriantha)
K B V)N A T VLR % 2 BRI, SCw
W4 NRW L, T, I, V), B & N EIE W 5
180 dJf4f, B 2009 410 A 17 HE 11 H 7 HfF
7 dRAH 1 YR, AR S A s 2 E R R B
Y E R G AE Y F i s . PRt K/NEA) T
g o RIBILARAS £ ) SR 52 T 0.025 mm [ R LM
RS R, A4S 5 MR, HIREQ3 £ 1°C) I
60 d,BE1S dIURE 1 U IR (4 °C) 20l 2 4 .6
H, FHIBEI 0.7.14 d 5 825 R 6%
57

1.2 773k

PE R 338 22 ) il ZE A Li-6262 %! CO,/H,0
IR EDT o S ANBRIGERE A A A R I
THH TR 4.2 L BEESHED , R KIS
WAE/NIEN CO, s BT B B AN 42 1, 4T 38
4%, 20 min NAERE 5 min iE5% CO, WML, 115
MR R, B 3 K, L mg CO, kg'h” FiR,

RIEMBEMNE  WEA GY-1 AUKREETT
W5E /N AR 2 kg em?™); AT ETE Y1 (TSS) &
SR FRET DL 60 %8 s Ve & & 2,6- A
BEEYEE D E , A mg (100 mL)" 7R ; BRI &
POE TA & &, HERRNE S S RERR; KE
RAREZME",

RILEEMNNE  RAGEH CR400 B
(A ARSERR) M E ., B2 EAREa R
WIE, RAGEH L .C* h s Ek R E R, L
RFEFE, RRTEENBEAL*=0)F @ L*=
100) ; CHEAR € B/ AN L B , HE i IR 3 i %
N B KIS B h AR EE M, b E N 0°,
90°.180° 1 270° I 43 FIARFRLL . 3% (4% K™,

1.3 BTS04

REEENERERE 8 el b, HEllE®EL
3 WE L b R geToroR ] SPSS Geit 3k, 45
RIBCF{E + bR (SE), 8088 1) 22 57 B K
B 0.05, ] Excel #H42E

2 FERAM A

2.1 ERMENRESERERMAERNTN

ME TA AT LA, SRWOW T RV i 55 52 0
o A HH A L SR MACHT T A0 TIT %) 22 5 i 3 A SR
(1 VI I) A8 2R 52 43 BIAE R 58 15,30 1 45 d B i
U W w0, W fH 4 9 Ok 86.12 mg kg h .
111.0 mg kg h" F1 111.68 mg kg™ h™, B fE 5 R i
U A SEE 3R WP IR o 06 17 HH B AR 5 TR IV 1
SRS R A v R A B B AN T 3 SRR
99,7 HoRWOH VA SR SEAEI 8K 15 d B L RGeS
) PR R i P W S 30 A5 S [ I, 22 60 IS P IR 5
% %16.55 mg kg'h'

I 5 T 7 B [ ) S, R 52 2K T ORI b Tt
RO T MR EE R ER D E S THE&M
(P<0.05), I E 60 d Ik EHEFH] 3.32% ; KUK
391 0TI 6 2R 5 A A A T ot A v o i SR R AR
FEXHEAR A 7K 5 TSRO IV SR SEAE 9K 15 d B



w2

BRIBUYLAR RSO R Je i B of < HO BRAAe it ot

gl 129

(mg CO,kg'h")

IFf-1J; 3% %% Respiration rate

4% 71 Rate of weight loss (%)

40 r o |

35 om

3.0 =]\

2:5
2.0
1.5
1.0

0.5

I8 KA Storage days

S HOBRARE F 23 £ 1)°C I ] 6 RSP I o A 2R T A AR

Fig. 1 Changes in respiration rate and weight loss of ‘Jin Yan’ kiwifruit stored under room temperature (23 +1)C
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Fig. 2 Changes in TA (A).Vc (B).TSS (C) and flesh firmness (D) of ‘Jin Yan’ kiwifruit stored under room temperature (23 +1)C
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Table 1 Changes in flesh firmness and TA, Ve, TSS contents of “Jin Yan' kiwifruit during shelf time after stored at 4°C

Wiy I s} [ ey TA Ve TSS il ¥ Firmness
Harvest stage Storage months Shelf days (%) (mg (100 mL)™) (%) (kg cm?)
I 2 0 1.11 £0.02a 89.65 +0.49a 10.1 £0.06a 6.53 +0.21a
7 1.1 £0.02a 85.19 +2.26a 10 £0.06a 456 +0.21b
14 0.84 +0.03b 71.83 +£1.44b 8.1 £0.06b 4.04 £0.14b
B 0 12 £0.01a 73.1 £1.15a 11 £0.06a 4.05+0.11a
7 1.11 £0.03b 7152 £1a 103 £0.12b 3.04 +0.13b
14 1.05 +£0.03b 65 £1.59b 9.33 £0.09¢ 2.51 £0.07¢c
6 0 1.1 £0.01a 742 £0.37a 10.03 £0.03a 3.38 +0.09a
7 0.94 £0.01b 67.62 +3.15a 9.07 £0.03¢ 3.04 £0.09b
14 091 £0.01b 62.58 £1.26b 94 £0.06 b ND
1I 2 0 1.1 £0.01b 92.81 £1.25a 8.2 £0.12b 5.76 £0.22a
7 1.18 £0.02a 86.77 +1.6b 103 £0.11a 5.05 £0.13b
14 0.99 £0.02¢ 83.61 +£0.99b 10 +0.11a 437 +0.15¢
4 0 1.1 £0.03a 82.27 +1.65a 9.33 £0.12b 429 +0.11a
7 1.12 £0.02a 74.18 +0.88b 9.9 £0.06a 3.64 £0.18b
14 1.06 +0.01b 73.1 £1.15b 1027 £0.15a 3.1 £0.82¢
6 0 1.1 £0.01a 7238 £0.74a 10.63 £0.09a 3.54 +£0.06a
7 1.02 £0.01a 71.68 £1.09a 9.8 £0.06¢ 346 +0.08a
14 1.05 +0.03a 72.66 £0.24a 10.13 £0.09b ND
I 2 0 1.1 £0.01a 9195 £1.75a 9.9 £0.07b 5.87 +0.17a
7 1.09 £0.02a 90.51 £2.17a 11 £0.13a 5.02 +0.17b
14 1.04 £0.02a 89.07 +1.15a 11.1 £0.03a 4.19 £0.15¢
4 0 1.1 £0.03a 83.85 £0.65a 9.17 £0.07¢ 395 +0.13a
7 1.14 £0.02a 85.79 +0.99a 10.33 £0.09b 3.61 £0.13ab
14 1.1 £0.02a 76.04 +£1.72b 11.17 £0.09a 3.53 +0.13b
6 0 1.1 £0.01a 82.18 £1.61a 1143 £0.23a 3.13 £0.08a
7 1.05 £0.03b 74.9 £2.92b 9.67 +0.13b 344 +0.09b
14 1.02 £0.02b 76.02 +0.48ab 9.93 £0.03b ND
v 2 0 1.1 £0.01a 89.36 £2.07a 10.27 £0.09a 543 £0.22a
7 1.09 £0.01a 8620 =1 - Oa 10 £0.12a 481 £0.61b
14 0.92 £0.02b 81.32 +1.52b 8.8 £0.03b 4.05 £0.14c
4 0 1.1 £0.02a 7195 £1.92a 9.97 £0.09a 3.99 £0.16a
7 1.07 £0.02a 73.67 £1.6a 9.63 +0.09b 3.57 £0.09b
14 1.04 +0.01b 63.86 £0.81b 9.03 +£0.09¢ 2.82 +0.34c
6 0 1.0 £0.01a 7322 £+0.98a 11.83 £0.09a 3.19 £0.05a
7 0.95 £0.04ab 742 £2.06a 9.73 +£0.12b 3.10 +0.1a
14 0.93 +0.01b 66.92 +1.34b 9.87 +£0.03b ND

n=3; [l 5 B0 5 AN R FBE 2R 22 5 .35 (P <0.05), T #[fl, Data followed different letters within column indicate significant difference at
0.05 level, and the same as following Table. ND: i J& (firmness) <2 kg cm?.
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Table 2 Changes in flesh colour of ‘Jin Yan® kiwifruit during shelf stage at room temperature

RN AL R RATH L - ]
Harvest stage Storage temperature (C)  Storage months Shelf days
I 23 &1 0 7126 £0.37a 37.04 +0.87a 104.87 +0.45a
15 69.42 +0.88a 3555 +1.49a 102.08 +£0.48b
30 63.9 £0.75b 31.05 £0.76b 98.82 +0.3¢
45 63.56 £2.1b 33.64 +1.2b 96.75 +0.51d
60 5993 +1.31b 33.5 +0.74b 93.81 +0.58¢
4 2 0 61.57 £0.55a 32.15 +£0.77a 104.14 £0.38a
7 60.87 +0.81a 32.83 £0.95a 101.08 £0.34b
14 60.59 +0.83a 31.85 £0.74a 100.07 £0.28¢
4 0 6232 £0.55a 29.74 +0.74b 102.33 £0.43a
7 61.92 +0.47a 30.02 £0.65b 99.85 +0.22b
14 60.16 £0.45b 33.52 £0.64a 97.17 £0.19¢
6 0 55.95 £0.69b 2627 £0.82¢ 100.28 +0.21a
7 58.33 £0.60a 3430 +0.50a 95.62 +0.20b
14 52.75 +1.86¢ 31.62 +1.3b 9293 +041c
I 2371 0 7225 £0.39a 379 +0.6a 103.12 +0.6a
15 7032 +0.21b 363 +0.34ab  101.09 +0.45b
30 67.85 £0.7¢ 34.02 +0.84b 100.17 £0.3b
45 66.16 +0.8cd 3423 £0.7b 9733 +0.22¢
60 64.02 +0.68d 36.03 +0.39b 94.87 +0.27d
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%3¢ (Continued )
R WA R H HHTH B o .
Harvest stage Storage temperature (C)  Storage months Shelf days

4 2 0 61.34 £0.59a 31.08 +0.87a 102.38 +0.23a

7 61.03 £0.56 a 30.17 £0.72a 101.04 £0.3b
14 59.92 +0.69a 3047 +0.45a 98.75 £0.19¢
4 0 61.48 £0.48a 28.68 +0.71c 100.24 +0.72a
7 60.71 £0.54 a 3343 +0.46a 97.85 +0.21b
14 55.64 £0.85b 30.99 £0.52b 96.12 +0.36¢
6 0 57.02 £0.52a 28.65 +0.67¢c 99.08 +0.17a
7/ 5524 £0.99b 32.81 £0.68a 94.84 +0.28b
14 50.95 +1.10¢ 31.53 £0.71b 91.11 +£0.47c¢
I 23 x1 0 70.7 £0.55a 37.61 £0.75a 101.88 £0.37a
15 70.33 +0.34ab 36.2 £0.76a 100.26 +0.33b

30 63.46 £2.32abc  37.37 £0.45a 98.07 £0.3¢

45 64.05 +1.8bc 35.59 £0.55a 954 £0.78¢cd

60 62.15 £0.9¢ 3299 £1.2b 94.79 +0.26d
4 2 0 62.15 £0.35a 314 +0.8a 102.16 +0.34a
7 61.55 +0.54a 31.13 +0.88a 99.67 +0.33b

14 58.55 +0.74b 2944 +0.81a 99.39 +0.3b
4 0 60.24 +0.66a 28.93 +0.77b 100.3 +0.24a
7 55.60 +0.65b 29.63 +0.54b 98.01 +0.20b
14 55.63 +£1.09b 31.81 £0.69a 95.67 +0.33¢
6 0 56.12 £0.59b 29.28 +0.67b 98.84 +0.18a
7 58.36 +0.35a 35.55 +0.34a 9537 +0.22b
14 56.79 +0.96b 3443 £0.64a 93.03 +0.25¢
v 23 &1 0 7092 +0.21a 39.75 £0.54a 101.39 £0.32a
15 69.61 +0.41ab 36.62 £0.38ab 9891 +0.41b
30 68.03 £0.61bc 3496 £0.61bc ~ 97.39 +£0.26¢
45 66.05 +0.56¢ 35.95 +0.36¢ 96.97 +0.33¢
60 66.65 +0.78¢c 33.62 +0.33¢ 93.76 +0.43d

4 2 0 59.43 +0.6a 2945 £0.7a 101.01 +0.3a
7 58.51 £0.73a 30.54 £0.7a 100.36 £0.27a
14 60.27 £0.72a 31.17 £0.67a 98.03 +0.49b
4 0 5834 £0.45a 29.43 +0.84b 100.14 +0.18a
7 58.19 £0.58a 30.66 +0.59ab  98.40 +0.17b

14 57.15 +0.46a 32.14 £0.55a 9591 +0.23¢
6 0 57.37 £0.70a 2924 +0.51c 98.57 +0.19a
7 56.99 +0.52a 3493 +0.53a 94.49 +0.15b

14 5477 +1.12b 33.31 £0.79b 91.71 £0.36¢

n=8
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