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Abstract ; Most persimmon fruit are of the astringent type, due to their richness in soluble tannin at maturity. Astringent
persimmons need an artificial de-astringency treatment to become edible. Several of the common treatments, high CO,,
alcohol, warm water, and ethylene all cause rapid fruit softening problems. Hence, keeping fruit freshness after de-
astringency is critical in the persimmon post-harvest industry, and efficient fresh keeping methods are in urgent need for
this area. The present study aimed to clarify the effect of exogenous ascorbic acid ( AsA) treatment on persimmon fruit
softening, cell wall degradation, and antioxidant system changes after CO, de-astringency, in order to develop the me-
thods extending persimmon shelf-life. Persimmon ( Diospyros kaki cv. Niuxin) fruit harvested from middle part of
Guangxi Zhuang Autonomous Region with routine CO, astringency removal treatment was taken as experimental material
after treating fruit sepal with five percent AsA solution, changes of physiologic and biochemical indexes related to per-
simmon fruit softening, cell wall degradation, and antioxidant system were studied. The results showed that AsA treat-
ment maximized ‘ Niuxin’ Persimmon freshness. Exogenous AsA treatment produced higher firmness and lower total
chromatism than either a blank or a control similarly treated with deionized water. From the seventh (7th) to the fifteenth

(15th) days after treatment, AsA treatment delayed fruit protopectin decreasing rate and soluble pectin increasing rate ,
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and treated fruit showed lower activity of cell wall degrading enzyme polygalacturonase (PG) and cellulase (Cx) than

both of blank and control. During the whole storage period, the exogenous AsA treatment impeded the decrease of fruit

endogenous AsA level, as well as better controlled peroxidase (POD) activity and malondialdehyde (MDA) accumula-

tion, and the function of fruit antioxidant system was well protected. Additionally, the AsA treatment also enhanced re-

ducing sugar content to a certain extent. Finally, the supplement post-harvest AsA treatment extends persimmon shelf-life

after de-astringency and improves fruit commodity quality. The present work proposes to explain the physiological mecha-

nisms of the fruit softening regulation by exogenous AsA treatment, provides basal knowledge and evidence for develop-

ment of new post-harvest technologies, as well as offer guidelines to improving persimmon storability for the purpose of

maintaining fruit quality in persimmon industry.

Key words: persimmon, storage, ascorbic acid, freshness, quality

VRS A 0.13% ~ 1.54% (¥ 1] k27
LKA JG VAT &, T 2o N T IR AL 3 A g i
FI AR A (¥ I A, 2002) , K, OB L0
H . CO, S5 ab FRAE Ay FHBE TR J5 25, o CO, it i Ak
PR SRR A A S AR G5 R (AREIE, 2013) , R H
HA P BT Tz, SR, BV AR S
BAL(Yin et al ,2012) , A5G CO,AbH HOSRSL, H il
T 5 d 2247 B Ak 2 J0 B 4k 22 6 ( Harima et
al 2003 ; e 45 ,2015) , U A R 5L 580 4 0
R AN A TR AR BIR ) 132 it ) [ PN o haz i
TIE S . PRI, TR R 5 AT H A A i IR
e AR S A A M 8 R FLAT EE R S

HLIR IR ( Ascorbic acid, AsA) Ri4EA= 2 C(Vi-
tamin C,Ve) , & —FUKE HELE AR R 7718 T4
PR el R B i 4 WA 0.3 mg - g
(B A REE,2009 ) o (R I H0 IR iR A 2 48 ) 4 N
HEMPUAMS, TR - OH 0,7+ ['0,LL}% H,0,
S5 MESH B 2E (Reactive oxygen species, ROS) , A
T HESE 20 21 % 2 | 98 5% 40 M B 53 £ ( Davey et al,
2000; /£ £ 55,2015) , Ak, BF 55 K BN R BTIR
IR SR Ja Ay (AL PR FAR TR 4E,2007 ) (20 2R (X
FEMRAE ,2012) JER (H#2K,2012) SER( BARAEAE,
2012) % (Liu et al,2014) FrfEpk ( £#,2015) %5
SRS PR T B A 7 b R DA AH i
18, AWFFE LB AL BS ¢ A= 08 SRRt it
[ RS (Rl ) Tt FH BT IR IR, PR AN IR TSR i
P AL T o A SR ST P D 1 1, S 8 20 A 2R 1 5 £
et S IR ARIE MRS |

1 #8577

1.1 #EIE 418
PR A B A BB A A0 A, T 2013 429

H5 BRA)HRERCFYIRE 168.43 g) o Rl
Jo BRFEA TR L CO, i 1AL B ( FH 42 8 25 6 i TR E . B
KRS 000 kg, CO, ARMRE 99.5%, i N 1 5
0.08 ~ 0.1 MPa, % £ [A] 2 20 h) ., IR E G,
PR /NS Tehi iU Te U SR SeAt Stz [l )™
PURZER 2 2= B si e s, S s B 25 °C (i
JEARIRAEGIAE 1 C LA AR BE S 60% ~ 70%
ARFR ESFNIE T 2013 45 9 H 6-22 H AT,

RIS 3 AN b PR A R 60 4>, 2R
1 2H R AR HIR MR (AsA) Zb BT T50 40 ik BE Ry 5%
(JREARFUE 0 H w/v) B9 AsA Y98, 13 F I i A
(K 50~60 mm 7 50~60 mm JE 5~15 mm) EFAC
A AsA ¥ 5 mL FEAT SR SR TIGGH F 25 R s T
CE TR b Al SR DXl 5 5 R A 5 4 42 ik
FEOTGE A o FENCE B 2 O T B AR I A N 4
LRI A AsA YRR, 20 2 4 LB ok AabH SR A
IR T AT I 2 B KA B R 5 3 4
RARAATATAE R 25 1 AP 0 28 T T IR S
HEATUREEIN E | %00 R LRI 43 1) SR R A SUBURE
-80 CIRAF, FH T RS AE BAR bR HT .

1.2 MEIEIR R F %

LD B 5 SR B FHM-5 6 B 1 (B AR,
TAKEMURA 723 w)) i 47, 2 #4583k A [ k8 (635
HAE 12 mm, 5 10 mm) , BEFPAEFLE RN E 8 R,
RS B R VR BUIRTE 4 A KRR 5 AT B SR 2
A 2R A CR-10 822 712 ( H 4%, KONICA
MINOLTA 7)), &b BRAE VR [ 22 10 4SS0 5
TE IR S AR TE FHRAH B 77 1) 9 2 A4S AR A T BRI
53] L a.b {8, 75 G025 AE(AE (R F/R L
JRREEEINED) AE= [ (AL)*+(Aa)*+(Ab)*]"
(R 0 KB Loa. b bR A, T E 6 5 55
WEMZ 2Z2E04 AL Aa Ab fH) .

SR B DU SR FH R Ll 23 BRI IR 7% i



5 0 A . ANIEPTIR LR AL Bk T It v A SR A £ 4 P 601
—o— PUIRMES AsA —— %88 Control —— ZFH Blank
20 e 00 LSD, o5 =4. 279
(‘\‘E 5 35.0 |
c 1.6 ©
;o § 30.0 |
::: 1.2 S 25.0 F
g 200
£o0.8 LSD .05 =0. 896 2 5.0 L
(' w
< 10.0 |
i L
%(( 0.4 m
e @ 50
0.0 z— W o - : ; : - - )
0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16
AWIBFFRE Days after treatment (d) MBS RE Days after treatment (d)

BT RTR] A B e A SRR B (A) FILE(A 22 (B) BIBE I 1225 & 4RbRiEDR; A Hin=8,B 1 n=10,
Fig. 1 Effects of different treatments on firmness (A) and total chromatism (B) of fresh persimmon fruit

Error bars represent standard error; n=8 in A, n=10 in B.
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Fig. 5 Effects of different treatments on soluble tannin (A), soluble solid (B), reducing

sugar (C) and titratable acidity (D) content of fresh persimmon fruit
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