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a-L-Arabinofuranosidase Activity-and Gene Expression
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Abstract: Inthis study, ‘Yuhuasanhao® (melking-flesh) and ‘Jianayan® (non-melting-flesh) peach cultivars were used to study the effect of
1-methylcy clopropene (1-MCP) treatment on the basic physiological changes and activity of o-_-arabinofuranosidase (an important enzyme
related to the degradation of cell wall polysaccharides) during the softening of the peach fruit. This study could provide a theoretical basis for
further study of the ripening mechanism of drupe fruits. The main results were as follows: 1-MCP effectively delayed the decline of peach
firmness and inhibited ethylene release during the first eight days of storage for ‘Yuhuasanhao’ and after four days of storage for ‘Jianayan’
cultivars. 1-MCP treatment showed a certain inhibitory effect on the respiration rate of different flesh types of peaches, which were observed
during the first ten days of storage for ‘Yuhuasanhao’ variety, but after six days of storage for ‘Jianayan’ variety. 1-MCP treatment led to
inhibition of a-L-arabinofuranosidase translation and enzyme activity, and the inhibition rate after six days of storage for ‘Yuhuasanhao’ and 12
days of storage for Jianay an’ was 50%. Peach fruit softeningwas delayed, further demonstrating that the role of o- L-arabinofuranosidase on cell
wall degradation was regulated by ethylene.
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Fig.1 Effect of 1-MCP on firmness of peaches during

postharvest storage

(Ey
12k fﬁw
‘ —o— Yuhuasanhao-non MCP
#— Yuhuasanhao-MCP
&
J_ i L i i i 1 i
= O lignayan-non MCP
2 —&— layvan-MCP
—
e —g——3——§
|'_-| .
]

T S S SN TR
Storage days

&l 2 1-MCP xJ#k SR SL RGN 12 Hh 2 ALA M B R4 R 220

Fig.2 Effect of 1-MCPon TSS of peaches during postharvest

storage
2.3 1-MCP 43¢ kRS2 Ja I gl 42 o o

44

T 5y B
&l

—o— Yuhuasanhao-non MCP

—e— Yuhuaanhao-MOP

3N

| g0, {(kgFW-h)]
b

== lianayvan=non MCP

—a&— lianayan-MCP

Respiration rate
=]
=

Storage days

3 _A-MCP Xt Hjk SR SE et #2 H PR IR 22 A 52 Ml
Fig.3 Effect of 1-MCP on respiration rate of peaches during

postharvest storage
FHEI3 mI %N, 4 1-MCP AbBEfY RifE =5 BER
SIS R R AR AR B R T0) A

Al I 1-MCP AL HEXT FRAE="5" Bk AT 8 d PR IE
R AR HERMHEIERH (p<0.05). 1-MCP 4k
H B SN TR R g PRSI 2 2 10
d ik FE HH IR 2R 1) A (p<0.05).

24 1-MCP A3tk R 5L X B @ ttE o+ 2

o B Tk '

M 4TI, 1-MCP AbBEF B R Bk SR 52 2R i
& 50 BRI RGBS X CWiE=S
BEAESE, 1-MCP AL ERLE 40 T Bl ARk 2 1 2 M
PRI, (HFE AR AR AR AR HB,  FIRG
T ERIAEW AT A (p<0.05). XF “mghes’
PR SE, 1-MCP AL FEXS ZJa BRI il 28 3 ZER I
FER S (p<0.05).

25 1-MCP A3 #h R LXK 5 ikt 42

a-L- P 1z {1 ok v 4 Ml 0 M4 A K B % ok oy B

1-MCP ACER ST T W6 =5 MRS SRR
th - AT b, ELGHE RIS 300 R Hee



M EmBHL

Modern Food Science and Technology

2014, Vol.30, No.10

o g BERSLIE GRS W o- AF Y HEIRGE T
1-MCP B4kl Tk 5 o-AF 351, JCHAER:
LS WO 2 2 (p<0.05), Xf “FiE="5 “f”
Inghs «7 e Rt 6 d F112 d i B PR3] R
)3 50% fidq o X a-AF FERIR A HIF 7T 2R, 1-MCP
AR PR st P Pk SRS R AR S5 R IR R R
HHVER, SR B A —2, 1-MCP LB ‘I
=5 PR SEe il FE o-AF JERIPHHIER £
BLRIE TR, Tk Onghs” MERSEH o-AF
S D] B A FH 32 SRR 58S B (p<0.05).

[EUINe

— 50— Yuhuasanhao-non MCP
&0 - - Yuhuasanhao-MCP )
[l -

40+

—2— Jianayan-non MCOCP

—— Jiamayan-MCP

O H, production © [ul.ikg FW-hi]

* - .
n k5 r &
] 2z 4
Rtorage dayvs
&l 4 1-MCP Xf#kRENEIZIE LG ERF M
Fig.4 Effect of 1-MCP on ethylene release of peaches during

postharvest'storage
3 ZEig

3.1 AWFEIER, 1 pll/L 1-MCP &b Fr] 535 1 Kbk
FSZa Y, AR5 1-MCP /E =0 (20 C) F
b FE ARSI B 52 24 W, G AL T PR Sz 3k
IR o TR R AR T SR R 2 AR TS I, SRS
BALEREBAE IR . AL ASE SRAE Hayama B2I%) pk i it
P IESE

3.2 AWFIH R R SE PR I 1-MCP ALFEfY
kS S AR B L S35 S T IR RN 0 R
R, AR AN B A —E 2R, WA
WA CWE=5 B’u%ﬁﬂﬁ%mﬁjaﬁﬂw e
TSR RTHARAA 0, T A R g EEERI
FEI S (& 3. & 4) . 1-MCP 45 5 2@ 321k Mg &,
Bt J5 BHLE 2@ R BL. B TR HERS , SR ST 46)A 3)

B IR R Rk, SRS i I I 20652 A
PR ECEEL 1-MCP 244 F AR 25 Rk 55 2 Jaflu sk
o PR SEZE 1-MCP A4b# 5 TSS SaEAb#R AL TE
BEARFE, X5 Ergun £ KHRE AH— 3.

e 1) - 1)~ R
—o— liainayai-non MLOP

. —a— JiamnyansMCP

i 80 )

="

. h -2
B oo ™r - o
3 m //q F

E =

£ F 40 40 / .
; 20 o= Yuhuasanhaomen MCP el ¥ _.'--":-:i:--

- Hl,."lua-, oo MCP

P— S T S S S S T—
-'|.'-:-I-n:~|ll|" 2 4 & & 1012

Swraze days Sorpge dovs
b “Yuhuasanhao' *Jinnayan’ .
il 4 3 12 { 4 | [
e | . E—
e — —
o~ X 15
C
_ C Yibussalianin MOP 1 Hianayan-ics BECP
[ 24| W Vilumoshoo MCP . W Famyan-hECE

0 3 a 1z ! n 3 ] 12
Strage Ans Slinage &

&l 5 1-MCP X kR LR SFN RS 12 a-L-Fh (ERkEHE HEE IS
MHFEEREHF
Fig.5 Effects of 1-MCPon a-AF activity and the expression of

a-AF gene
Note: a: a-AF activity; b: RT-PCR analysis of a-AF
expression; ¢: Quantitative real-time PCR analysis of the transcript
level of a-AF gene, usingActin expression level as the control.
3.3 1-MCPHEA [FIFE EEIHIHIPG . PME. B-Gal &4 4
REEHITEYE, XN RS IR S LI
LR E VM. ML AR TP AR T A
I R A ARSI AT O I, o AFTT RE 2B SR
SRR RSB, AW Te, LEREER SRR ATT 4t g
G ] o AT O T, (RIS PR R AN 2 AR RO T 4
Hhno FERSEIFIRERAS HT FH1-MCPAL B, P IS AL
PRIR SEAE R T B P 2 52 (&L, [FIR, 1-MCP
Ak 3 SRS o o AT AR PRI A ] (15D, FERR L
(SR SR B T S o- ARE AR R SRk (]
5)0 fEXS P Ak SRS 2 A I I B AN E], R4
=57 MRS, AT A b S RO B, TR
hnghs BRERSE, U BIRCREIV R . ABFFLAS
R, PACIRE o AFJE R IAFINEE 32 LR 1Y
3.4 BERSEZ 1-MCP AL SR I FAb 2EIR . SR,

45



M EmBHL

Modern Food Science and Technology

2014, Vol.30, No.10

AL IEZR (B IR a-AF mRNA 5k FE MoK A
—E IR . A BRI SRS A ARG B DG B G
o-Af (RICHIEST) AIRELE 1-MCP AbFE 5 iE 1A 2
SEATRE . SR, 1-MCP Ab B 5 FRORE FELE J 10T R Al 2
B B SR AR A bl =4 X SR SO RIS 45 A
—3

3.5 AWFFRE 1-MCP kb5 sz sl 2 h 2> 3%
I AT I AR IR T . A BFFE AN 1-MCP
AP - AF Bl 2 T BRI BOIR T 1) IR
Huber®\ A 1-MCP Ab P JEsk i st =07 2o Al
J i b5 IR R R S HA BTN R, RIS H
WERINT FIFERIZE R, AW TR, 1ERk RSk
At R, 2R a-AF FTME A LEIR RRE R
L RARA ISR R . R, Bk SRSk IE R R
KPHFHE o-Af S, H o-AF T GG RS2
PR L. 1-MCP 35 o-AF X AL IIE FIE 7
i I HoAth e B3 — 2P TR SE . 1-MCP A FES A
AN I ALEE TR AR 1-MCP U520 2 )R 5
[k SR SEER A I i — P& A2

B LK

[1] Hayama H, Shimada T, Fujii H, et al. Ethylene-regulation of
fruit softening and softening-related genes in peach [J]. Journal
of Experimental Botany, 2006,57: 4071-4077

[2] Matino GD, Vizovitis K, Botondi R, et al. 1-MCP controls
ripening induced by impact injury on gpricots by affecting SOD
and POX activities [J]. Postharvest Biology' and Technology,
2006, 39(1): 38-47

[3] Gupta SM, Srivastava S, Aniruddha PS, e al. Differential
expression of genes during banana fruit development, ripening
and 1-MCP treatment: Presence of distind fruit specific,
ethylene _induced. and ethylene repressed expression [J].
Postharvest Biology and Technology, 2006, 42(1): 16-22

[4] Khan AS, Singh Z. 1-MCP agpplication suppresses ethylene
biosynthesis and retards fruit softening during cold storage of
‘Tegan Blue’ Japanese plum [J]. Plant Science, 2009, 176(4):
539-544

[5] Marin AB, Colonna AE, Kudo K, et al. Measuring consumer
response to ‘Gala’ apples treated with 1-methylcyclopropene
(1-MCP) [J]. Postharvest Biology and Technology, 2009, 51(1):

46

73-79

[6] Tateishi A, Mori H, Watari J, et al. Isolation, characterization,
and cloning of a-L-arabinofuranosidase expressed during fruit
ripening of Japanese pear [J]. Plant Physiology, 2005, 138(3):
1653-1664

[7]1 Jin CH, KanJ, Wang ZJ, et al. Activities of b-galactosidase and
a-l-arabinofuranosidase, ethylene biosynthetic enzymes during
peach ripening and softening [J]. Journal of Food Processing
and Preservation, 2006, 30: 515-526

[8] Jin CH, Kashiwagi T, Mizuno M, et al. Structural changes in the
cell wall pectic polysaccharides accompanied by softening of
apple (Malus pumila Mill) cuktivars Fuji and-Kinsei-[J]. Food
Preservation Science, 1999, 25: 293-300

[9] Meisel L, Fonseca B, Gonzdlez S, et al. A rapid and efficient
method for purifying high quality total'RNA from peachs
(Prunus /persica) for Functional genomics analyses [J].
Biological Research, 2005, 38: 83-88

[10] Carolina Di, Santo. M1, Pagano EA, et al. Differential
expression of alpha-l-arabinofuranosidase and alpha-l-arabino
furancsidase/beta-d-xy losidase genes during peach growth and
ripening [J]. Plant Physiol. Biochem., 2009, 47(7): 562-569

[11] Ortiz A, Graell J, Ldpez ML, et al. \Wlatile ester-synthesising
capacity in ‘Tardibelle’ peach fruit in response to controlled
atmosphere and 1-MCP treatment [J]. Food Chemistry, 2010,
123:698-704

[12] Hayama H, Tatsuki M, Nakamura Y. Combined treatment of
aminoethoxyvinylglycine (AVG) and 1-methylcyclopropene
(1-MCP) reduces melting-flesh peach fruit softening [J].
Postharvest Biology and Technology, 2008, 50(3): 228-230

[13] Ergun M, Huber DJ. Suppression of ethylene perception
extends shelf-life and quality of ‘Sunrise Solo’ papaya fruit at
both preripe and ripe stages of development [J]. European
Journal of Horticultural Science, 2004, 69:184-192

[14] Jeong J, Huber DJ, Sargent SA. Influence of 1-methylcyclopro
pene (1-MCP) on ripening and cell wall matrix poly saccharides
of avocado (Persea Americana) fruit [J]. Postharvest Biology
and Technology, 2002, 25: 241-256

[15] Huber DJ, Hur B M, Lee J S, et al. 1-Methylcyclopropene
somption by tissues and cell-free extracts from fruits [J].
Postharvest Biology and Technology, 2010, 56: 123-130


http://www.ncbi.nlm.nih.gov/pubmed/19303789

