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Changes of Product Accumulation and Related Enzyme Activities n AA
M etabolisn Dur ing K iwifruit Growth and D evelopment

HOU Changming, L IMing-jun, MA Fengwang , L ANG Dong, and DU Guo-rong
(College of Horticulture, Northwest A & F University, Yangling, Shaanxi 712100, China)

Abstract: In present study, the components including the contents of ascorbic acid (A #\) , glutathione
(GH), oxalic acid (OA), tartaric acid (TA) and hydrogen peroxide (H,O,) and sime enzymes activities
related with A A metabolisn, were investigated during the growth and development of kiwifruit (Actinidia
deliciosa’ Qimtmei’ ). The reaults showed that A A content per gram of fresh fruit increased significantly and
reached the maximum at the 30th day after anthesis (DAA ), then decreased and maintained essentially
constant after the 75th DAA. The ascorbic acid content per fruit increased significantly and reached the
maximum at the 45thDAA, and then maintained essentially no change o ripe period It shaws that the A A is
mainly accumulated during the fruit cell divison stage Glutathione was accumulated continuously before the
120th DAA, and the accumulation geed was the fastest in young fruit period A s possible products of A A
degradation, OA showed a smilar changeswith H,O, content and ascorbate peroxidase (APX) activity during
kiwifruit development, whichwas decreased fast in the fruit early fast development period before the 30th DAA
and was no clear change to maturation, but changesof TA contentwere smilar patternwith A A content The
activity of ascorbate oxygenase (OA) which can led o oxidation of A A is smilar with activities of monode-
hydroascorbate reductase (MDHAR) and dehydroascorbate reductase (DHAR) used © recycling oxized ascor-
bate o A A during the development, which shaved a clear increase before the 60th DAA, then decreased fast
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and maintained a lov level during the fruit maturation period
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Accumulation = Content x Single fruit weight



1272 36
, AA
45 d , 45 d 0d 34.23 16 s AsA/DHA
o 14 & GSH/GSSG
Ag\ f f 12
9 10 4o
7 - a1
o 8 . " b
:. 6
. 45 d 24l & 5y’ T
< ' 4 0
A\ DHA 0d 568 32ty A%
& 1 L L
90 d, 120 d , ! 0 30 60 9% 120 150
0d 7.31 150 d ( {LJ5 K¥/d Days after anthesis
3)
3 AA /DHA
GSH/GSSG
AR v AR TAA Fig 3 Changesof AA /DHA and GSH/GSSG dur ng
kiwifruit growth and development
2.3 GSH
2 , T-GH , 0 120d
32.8%, 120 d , 150 d 0od 1.23 GH
, 30d od 3.73 , , 120 d 0d 5.42
) ) 150 d 0d 4.87
, T-GH GH , 45 d od 9.95
32.32 , 120 d 0d 15. 47 63.19
, 150 d od 14. 63 57. 86
GH /GSSG , 120 d ,
od 20. 69 ( 3
, 150 d od 17. 18
2.4 AO, APX, MDHAR, DHAR GR
AO APX AR MDHA DHA, MDHA DHA
MDAR DHAR AR 4 , AO
60 d , 0d 2.19 , 105 d 0d
60. 1%, 105 d APX ,
) 45 d 0d 47.1%
3 25 & - MDHAR
'“. W=A0 g e DHAR
o 25 A 4— APX ::‘ 20 ' 4 GR
™ 20 [\ 5 '
=) 4 & 15 Py
g s 4 3 > ’ ¥
S 10 .' “A‘A‘ EIU ¢ Y
= " . o ‘ a s,
s W - 3
] "amgas = ¢ = =5 g, % g 8
° v ) , = P e
0 30 60 9 120 150 0 30 60 90 120 150

{E)5 K¥/d Days after anthesis

4

{EJ5 K¥/d Days after anthesis

AO APX MDHAR DHAR

GR

Fig 4 Theactivity changesof AO, APX, MDHAR, DHAR and GR dur ing kiwifruit growth and development



9 : AA 1273

DHAR, MDHAR ( 4), 60 d
, 0od 4.73 2.97 90 d od 1.59 2.11
90d GR 45 d 0d
47.27%, 45d ( 4
2.5 H,0, OA TA
OA , , 30d 0d 31.05%,
30d ( 5 TA AR ,
45 d , 0d 1.5 7sd od 104 , 7sd
( 5 H,O, od 45 d
, 77.5% 45 d ( 5) , OA TA H,O,
, OA TA , H,O, ( 5
_ 12 & HO 15 e HO
= B OA 500 OA 3 200
7 A 40 ~ LS
- 10 A - TA ~ = 450 A-TA 2 800
by A A 3 i E e fa 2 400
T _ 8 A 30 o _ = g 350 vt -
=5 & Aag, s S5 EE 300 s
EEO Aaa y E58 = B 20 p- e mw 1600
& - =5, A
4y [ = s 5 200 [ ] 1200
- 15 ., i: 3 -
O aE®gg . by &= 800
A 5 -3 aw 102 b 100 a3 *%e .
) - "> o - 5 < 50 | S * . ", 400
T 0 *vee 0 - s *% 0
0 30 60 9 120 150 0 30 60 90 120 150
{E)7 )X %0d Days after anthesis {E)5 X% d Days afier anthesis
5 OA TA H,0,
Fig 5 Content changesof OA, TA and H,O, during kiwifruit growth and development
2.6 AA
H,O, , AA-GH APX ,
AR , AR ( 1 A A /DHA
1 AA-GSH
Table1l Relation coefficient anong product contentsand related enzym e activities of
AA-GSH cycle dur ing kiwifruit growth and development
AR/ GH/
- H
AA bua TCH G poles 0, OA TA AO APX MDHAR DHAR GR
TAA 0.979" * 0.110 0.087 0.181 - 0.103 -0.342 - 0.531 0.753" " 0.584" -0.261 0.418  0.607" - 0.377
A\ 0.305 0.260 0. 367 0.084 - 0.509 -0.684" 0.674" 0.517 - 0.445 0.530 0.608" - 0.554
A&\ /DHA 0.876" " 0.942" " 0.923"* -0.912"" -0.867" " -0.319 -0.313 -0.927"" 0.522 0.003 -0.909" *
T-GH 0.951" " 0.881" " -0.919"* -0.819"* -0.320 -0.310 -0.935"* 0.584* 0.009 -0.874""
GH 0.929"* -0.966" " -0.915" " -0.286 -0.268 -0.978" " 0.623° 0.089 -0.960" "
GH /GSSG -0.838"" -0.746"" -0.554 -0.508 -0.851"" 0.422 -0.179 -0.812""
H202 0.969" * 0.177 0.179 0.972" * -0.618" - 0.156 0.961" "
OA - 0.022 0.022  0.939" " -0.659" -0.292 0.965" *
TA 0.895" * 0.157 0.374 0.755" * 0.047
AO 0. 165 0.529  0.918" " 0.028
APX -0.674" -0.176 0.974 *
MDHAR 0.762" * -0.738" *
DHAR - 0.322
* 0.05; * * 0.01

Note * denote signification at 0. 05; * * denote signification at 0. 01
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