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Effects of combined treatment of 1- MCP and chitosan coating on the

storability of Shengzhou Nane (Prunus salicina var. taoxingli) fruit
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Abstract: [ Objective ] Browning and decay of fruits shorten storage life and thus reduce their market val-
ue. 1-methyleyclopropene (1-MCP), an inhibitor of ethylene action, is effective at very low concentrations
in delaying fruit ripening and improving storage quality and pathogens resistance. It has been reported
that 1-MCP treatment can reduce decay and extend storage life of various fruits, such as bananas, peach-
es, tomato, apples and broccolis. Chitosan, a versatile biopolymer derived from deacetylation of chitin has
been widely used in fresh keeping due to its good biodegradability, antibacterial activity and capacity to
form film. It reduces moisture loss and slows respiration by reducing oxygen uptake. Chitosan coating has
been successfully applied to prolong storage life and control decay of many fruits, such as longan, litchi,
strawberry and Indian jujube. Shengzhou Nane (Prunus salicina Lindl. var. taoxingli) is well known for its

high nutritional value and pleasant flavor. Its fruit usually ripe in summer, when high temperatures accel-
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erate the processes of water loss, softening, microbial attack and decay during storage. As a result, the
fresh fruit has a very short shelf life, deteriorating and losing marketability within a few days under ambi-
ent temperatures. Therefore delaying postharvest fruit rotting process is the key to maintaining the high nu-
tritional value of the fruit. The objectives of this study are to investigate and evaluate the effects of 1-MCP,
chitosan coating and their combination on Shengzhou Nane fruit quality during storage. [ Methods] Sheng-
zhou Nane fruit (about 80% mature stage) were harvested from an orchard in Shenzhou city of Zhejiang
province and immediately transferred to laboratory on the same day. Fruit with uniform size were selected
and treated with different concentrations of 1-MCP for 6 h, or with chitosan coating, or with 6.0 pL-L™"
1- MCP combined with 1.0% chitosan coating, and the remaining fruit were treated with ddH.O and
served as the control. Fruit in each treatment were wrapped in a 0.2 mm polyethylene bag after air—dried
and then stored at room temperature (26+1) °C with 90% relative humidity (RH). Quality parameters and
cell structure integrity were analyzed during storage. [Results] Compared with the control, the separate
treatments with different concentrations of 1-MCP or chitosan had different effects on decay rate of fruit
during storage. For example, in the treatments with 6.0 pL-L™" 1-MCP for 6 h and with 1.0% chitosan, the
decay rates of fruit were 19.12% and 23.92%, respectively, while that in the control was 62.82% after 8
days of storage at ambient temperature. The results showed that both 1-MCP and chitosan coating treat-
ments could significantly reduce the decay rate of Shengzhou Nane fruit after harvest. Moreover, compared
with those treated with 1-MCP or chitosan coating alone, the fruit in the combined treatment of 6.0 L. L™
1-MCP and 1.0% chitosan coating had significantly higher activities of antioxidant enzymes, such as su-
peroxide dismutase (SOD) and catalase (CAT) and thus a lowest fruit decay rate. Increased activities of
SOD and CAT prevented overproduction of reactive oxygen species that cause degradation of membrane
lipids of cells resulting in structure collapse and malondialdehyde (MDA) accumulation. As a result, lower
contents of H,0, and MDA and reduced oxidation injuries in the treated fruit were observed. Correspond-
ingly, lowered weight loss and, increased fruit firmness and integrity of membrane and cell wall were
achieved. At the same time, the contents of vitamin C, total soluble solids and titratable acids in fruit un-
der the combined treatment of 1-MCP and chitosan coating maintained significantly higher than under the
other treatments and the fruit had the lowest decay rate and an extended shelf-storage life. [ Conclusion]
Our results showed that, under ambient temperature conditions, Shengzhou Nane fruit treated with 6.0
pL L™ 1-MCP for 6 h combined with 1.0% chitosan coating had the lowest decay rate. It was suggested
that 1-MCP and chitosan coating are effective in increasing the activities of anti—oxidation enzyme, reduc-
ing cell membrane peroxidation and MDA accumulation, inhibiting water loss and decay, maintaining fruit
firmness and membrane integrity and delaying fruit ripening process. As a result, an improved fruit stor-
ability and thus prolonged storage life from 6 days to 12 days was achieved.

Key words: Nane fruit; Post—harvest storage; Chitosan; 1-MCP; Total soluble solids

BN BRIE ARSI, S R B 200 RIS BRI R AR ™, = AR EEROR , [l Ak
ZL RHE, B, AR E Y S R AN 17.0%, PR EZ BT E AT 2 5 HAWKCRAR L, F
EARK97.8%, i E R . TTHRA AXBOEER G R EEIT SR R 5745 2.0%
B IEE R IRZ AT . B S5HALS  CaCLANMFRHTAMIE 255 | BERRAR R SIS B, Hf
ARSI — A T IR BRI, SR AR PRIG AN IRPRIRERAE , i SRR, (R eI B AH I Y
P A IE B, SRS AL, AT I 2 Wl DAL HE ; fali i P AECR R Y R B MG i 1 T4 R S
REPRAF 4~5 d, B 2 Z R IR RS ez REAS S RIR I 8, Xf SE PR AT e R0 s 2 A



B

FUCHR 55 1-MCP FIFe S A Ab PR RN AR 2R 5 PR 3R 77

T MRS R A K S I R R 5 g A 1)
KR o EH RN BRI 2SRRI 0 & B
RIS SR, I T e IR 25 5 R e 4
TSGR 251 T HUGE T, R iiE AR 2, e 2
B HE, 5 AT AR T A5 I 5T 45 SR [P
AIRES MR 22 A G, BUEZER G IREEE R IA TR
A5

1- 1 LR 4 (1-MCP) S —Fh 206 32 A4 i
R, 5 AR Te S AR NIMTIE 22 R 52 2, 1-MCP fig
HELR 2 Fh S SPGB, I B 7E 22 Fh SRR L
ARG B PR EE RS, 5T 5 M (chitosan , CTS) JT0EE
TS, 5B RN S AT A FE YR, B
H—EEEEE, 5 T U5 X RS A R f
BEMEF . 28 CTS R BRALBR S | 78 52 R T Wl —Fh
PrAr i, BEREB 17K 3 IR, BRI AR SE A Rk %6, X
REB)7 1E 7 R 1A AL ST AOE 25 I8 TP IR R AR
RIS SR B0 R 5 R ) SRR BRI R A i 1
Fi N S5 B S 1-MCP A 33 D ZE 22 HF I g g
B, 7S SRR IS B 112 5K 4 ik it & A Ak
FREE B IE 2R 5 PR EERICR , ABRIE 4= R o DR £
BEBT A RIS R AN AR S 3
1 AR I

NHIVTA UM 7 45 2 AR s 245 B VA 2R el
SRR, PR I/N—30 A Y T HE AU
AR AR T iz 525 %, 130 mg- L' (1)
TSRO TR S min PEAT RIS BUE
MRIR BT, FR LA LR Ry b P
1.1 1-MCPEZFFTRBIERRGIERE LR

S Ak IS Tk, B AL BRI 200 4~FF
WL B SR 52, FE SR (26+1)°CF 430 917 0.0.2.0.,
4.0.6.0.8.0.10.0 pL-L'# 1-MCP % [H]ZEZ£ 6 h, %
s, g 2H A0 B 200 SRS, 43 A 0.0% .0.6%
0.8% . 1.0% . 1.2% . 1.6% B 7K %5 P 72 RWE IR R 1~2
min, ZbFREE WS B BT A W AR BT E iR
A (262 1)CHCE , WAL RS 55 4 RIFIR 24k
PREE RIS 8 K, BRG] 45 A A BLAE I AT i
PRSI RS R A5 1-MCP 5 5E SO0 AUl b BRI
s AR TR
1.2 1-MCPHZREESLENMRSH

TEAN AR B 1-MCP Fl7c SOME i 26 Bemils |-, 431
FH6.0 WL-L'1-MCP 2E 7% 6 h(F% 1-MCP) , 1.0%45%

RS ALFE (FX CTS) ,6.0 wL-L'1-MCPHEZ£6 h
J5 P 1.0% 58 MR BREAL B (FR 1-MCP+CTS) , Jf:
PITR IR K SRS X 2N TR Y 2 Ad B
J& e AT ML R SRR EEAS N, B8 P e
100 SR80, M AL PRI 3N EE . CE T (26
1)°C AHRHTEIE K 85%~90% 9 N TS AEK N ARAE
TR 2 d BN UL R AT A B s 1) SR S o A B
B
1.3 AIBIEHRNE

T B4 AN TR) At TR P Xof 5% S A e 0 SR % Jo
BEATAY M . Horh ] GY =3 AR S A E -0 5 R
SRR 5 225 Mo 45 5 vk FH G fir 2k 1Y G0 i
(NBT) )t 340 Ji 25 90 o2 S A 68 46 4 Ui Ak il (SOD)
TP 5 TSR A MRS o2 2o S Ak AU (CAT) 1 4,
T R K e ) i 4 Ak & (HLO,) 7, A B e 2
DS TS I (MDA ) &5 82 5 SR FHAR EE 700 5 2k
R H R %=/ BT -5 B )/ R R X
100; FH 2, 6- 5y e I i 2 AR IR 4B R C
St 5 SR PR S V200 o ] VR A TR 1 i, 2 SR A MAS TR
F BT s P CAGE ISR R nl s ) & i
G728 9o= (A SFE I FE80O LS R B¢ 100, i SR
e SR Ak 2 /DA — b kA TR N T
BRAR B A T AR 5
14 1-MCPEERES S EX RELMPEEIH
=21

RILE WG, 2 BIEOR R AL B 5 B PR
JS, S IR R AE O T 2.5% % i [ i T
FH 1LOGARIBR [ 5E , SR I 2 S [F) e JBE A6 B %) 06 i 7K
B, A B ETIRR B A R R AT A
LS AR K SR A AT A o
1.5 #HESITHWH

DL e s 3 R A, 1 45 SR AE H OF
PIE AR E 2 ) Fas , FIH SPSS13.0 B F %) 4 8] kA 7
HR R I 2200, B B 28 5 B S R e i 4t I
1E %4,

2SR50

21 AERE1-MCP BT RSEEREEY
=21

ZARTR R BE 1 1-MCP FEZE A0 BRI |, W TR ARAT 8
d, GEit 45 W AL FRAL SE A S e . SRR B, AN
W 1-MCP b RN HE SR S5 T8 2 A 5 ma AN [, Xof



78 ®OOW

EE ¢

EIRVES

FE b LIS 2% 3 5 3k 62.82% (8l 1), Bl 1-MCP ¥k
FERA I, SRS LR A R, 2 1-MCP i FH AR
BN 6.0 WL LB, 2R KA 19.12% , W E AKX
HEAh B A R 52 (P<0.05) 25 (R B 43 500 Jn £ 8.0
pLe L7 A110.0 e LTS, B RE 3R Frg i, 43l A
26.18%7131.32% , H 43 A K i BLATE AT S
B4, 160 v vk BE 1-MCP A 45 BEE 25 % I A
i, LA 6.0 pL- L 1-MCP &b BRA A

70 ¢
60,—3 b
.S 50+ =
L : ‘ d
: pl
- de
o< 30 r
BIJ&'5207 :
&
10 -
0 L
0 2 4 6 8 10

¢(1-MCP)
1-MCP concentration/(pL-L™)
1 AEIRERN 1-MCP Xt REEERM G
Fig. 1 Effects of different concentrations of 1-MCP

on decay rate of Nane fruit

22 AEREERESENRLERIERERY
=21

ZFCRBR AL 8 d 5 , K B[R]k B 58 JpE
Ab BN SRS S R R AN ] o o R A S S R e
N 64.22% , B % 76 AR FE (3G, RS R R AR
TE RS Y0 BT 80N 1L.0% 0], JE R K
23.92% , i EAR T X BEALFE (P<0.05) , 2455 BRIk F

70 r b

50

: . |
% -
K L e
A 30

20

10 | ’*‘

0 L L
0.6 0.8 1 1.2 1.6

w(FERBE)
Chitosan concentration/%
B2 ARRERER CST 3t RLE RN
Fig. 2 Effects of different concentrations of CST

JRERE A
Fruit decay rate/%

on decay rate of Nane fruit

FYG T, B S AT BRI, 43 51 2 27.58% Fil
32.12%(1#12) . [FIA, 25 7e OB B o i B, B 721
ST B — 155 Ay W A g RS, o SR S AR i S
H—E B R, KL 1.0%5% BT
23 1-MCPERES SAEN REEENZI

SRS R A KT 2R I B — A E R
B, FETF RTINS 1-MCP 15 SO J i 15 1) 4%
KF6.0 wWL-L 'Y 1-MCP Zb 6 h )5 , FHHH 1.0% 14 5¢
RMEUR AL, W52 T 2 Fh 7 vE 2 A Ab BT SR
FERY S0 (B 3) o 455 & 0, A ) Ak By 28 0 SR 52
SR Ja W i PR AR AR R 5 AN [R] IR ER 6 K
A, X6 BRER SICT  E RE S AR, R SR s 2 5
SRR AT A S B R A T AR I
1M 1=MCP F157¢ R BH BBl Ab B | B AR BB 2 4 SR 5
AYREEE , {H LA 1-MCP Fl7c S bH I G b PSR S i
UNTEN RS 12 K, SRS i A B 43 591 25 F 1-MCP
FE ORI X IR AL P 22.8% . 33.19% . 140.02% , 43K ik
FEH(P<0.05),

—— %14 Control —3—CTS

12 —O— 1-MCP

—— |-MCP+CTS

SSRE

Fruit firmness/(N+em™)

e o 1]
Storage time/d
3 1-MCP #1 CST £ & 4bFE % 5 LA B A 7200
Fig. 3 Effect of 1-MCP and CST combined treatment

on Nane fruit firmness

24 1I-MCPHZERES & LEX R A SOD
CAT &R RN

TSR G ARG BR AR 72 R R e AE
P2 SR A 30, S S 300 o 20 ey i) A B el A H R
Kt tEE Y T, A B AR T BR i 2 1
TEPESEA R L 3 . INET 4 W], ) 1-MCP
Foe B sl ol B A AL B 7R SRS AF AT 2 d, 45
Fofr i LIRS 4 SOD 16 P A W I 22 57 I 31 56 4
K , 4 1-MCP . 5¢ R BHEL 1-MCP Fl5¢e A & A Ak
RS SOD 16 PRI v T XTI . DL & b BT



B

B, 55 1-MCP FISE R G b PR M BT 2R O AR 79

SOD it K, WNFESS 8 KA, & A AL B SL ) SOD
TR T IR 210.0% , 3k 1 3 P22 55 (P<0.05) .
A PEEL S CAT 16 PEAE I T 2 d B A 3G,
HAS AP S X R A T 25 5 Vi 4 d J5 L 28 1-
MCP 5 R BE 1-MCP RIS M E A AL PR CAT i
PR 5 T 0 IR T 1-MCP Fl5E B A AL B
) S48 258 T 1-MCP 72 OB s ph Ab . 25 R i
B, 1-MCP F15¢ S A A P B4R o SR S i bt S AL i
T, R TFIE BRI R A A 2k 22 0 1 A, RRAIRSR
SR A AR

—m— X Control —O— TS
—— [-MCP+CTS

g'h™)

SOD i1

SOD activity/(U-

D o 1)

Storage time/d

—m— X Control —0— CTS
18 —0— 1-MCP —&— |-MCP+CTS
16
14
12
10

CATh M
CAT activity/(U-g "'+h ™)
o

(=2 S )
L —

IR
Storage time/d

B4 1-MCP 7 CST EALEX RELHRL SOD
N CAT iF IR
Fig. 4 Effects of 1-MCP and CST combined treatment on
activities of SOD and CAT in Nane fruit

25 1I-MCPHEEEE &G LER A HO.
MDA & £/

MBS AT, 78R J5 e 2 v 2R A Y HL0, 1
MDA F i AN, i B8 552 9 HL0, F1 MDA % i
R, T B8 1-MCP . 1-MCP M BB &
AEFRE S A HL0, F MDA £ B L FAAIG, DL 1-MCP

e TME S 5 A B B o W ., DR &2 45 4k 3
R TG A HLO. R R 7 — e R E AT
TR R AL AR R A MDA & R RO,
Bi7 1 MDA XA 0 35, 1) 4 s 2 A S8
——CTS

—e— 1-MCP+CTS

—— X} 1 Control
—Oo— 1-MCP

H.0, % it
H.0: content/(pmol - g™

D I 1)
Storage time/d

—B— X i Control ——CTS

—O0— 1-MCP —— 1-MCP+CTS
30
' 25
=
w £ 2
ol =N
Z <0
= g
> 5
2 0
0 2 4 6 8 12
ek s 1]

Storage time/d

5 1-MCP # CST £ & EMRE HO,
#1 MDA 22890
Fig. 5 Effects of 1-MCP and CST combined treatment on
the contents of H,O, and MDA in Nane fruit

26 1-MCPHIZRESESLENREMRARLS
rgal:ap=A

M 6 AT SRR JE IV AK 8 d I, X R Y BT A
REFEERGABLL IFAH TR K EHGBLTRE
(F 6-A ik i) ;i 1-MCP &b 2 H A # /0 iy S
B BT 2 I 4 (] 6-B &3k TR ) s 52 B AL
S, AR RAERE RN SE (BRLZE K
HRAI G A8 A8 (8] 6-C Bk Fr7R ) 5 1-MCP 156
L CRE OSSR ST 1 S S
PR R At SRS, AU 2 B e 4 (1] 6-D i Sk B
Do

0 e T A R R PR A ) S A B, X
FHEL P A PR 200 b 2 ) Sl R i, 200 R R B B AT, SRS 4



80 ®OOW

E I o344

LAY SE R AR 2% I EL S8 27 TE , SR R 4 Kk
K i4E /N (B 6-F i3k iR ) s 52 R AT 1-MCP 4b B
Jei , I A3 5 PR 200 0 Rl 2 PR ) e R, ) ) g
GIARAS , A B REAF 5248, (HALAT 2043 I R A A
KT R (] 6-F i Sk iR ) s Hor 1-MCP b 2 1)
SR A AT 5 R PR (K 6-G) 5 1-MCP A

FERME A A AL B , 2 R o3 AR A A0 2 A L B
MU Bk, MRS K%, ML S PR e 1k
AIRCR el (8 6-H i 2k 7R ) o AIRKIR SR UL
1-MCP 7¢O S 5 A B T 57 18 2R B2 i T 2
RS B, PR SR SR A ELE , Aif 2R A 20 i
R B, DT K B HE A PR AT A4 H 9

A, R BE HS2 5 B, 1-MCP A0 PR S S2; €. CTS AbFEf R 52, D. 1-MCP+CTS 40 B S 52 E. %R A HE P F. 1-MCP 2B S A G.

CTS TR Ho 1-MCP+CTS ZbFR S 1A

A. Fruits of control; B. Fruits treated by 1-MCP; C. Fruits treated by CTS; D. Fruits treated by 1-MCP combined with CTS; E. Flesh of control; F.
Flesh treated by 1-MCP; G. Flesh treated by CTS; H. Flesh treated by 1-MCP combined with CTS.

B 6 1-MCP # CST £ &AL RILINR R R A MR R0
Fig. 6 Effects of 1-MCP and CST combined treatment on Nane fruit appearance and the integrity of flesh cell structure



B

FUCHR 55 1-MCP FIFe S A Ab PR RN AR 2R 5 PR 3R 81

27 1I-MCPHZEH#ESLHEMNRIRRSHM
=21

FEWRE 12 d J5 , IO AT B 2 A8 o i SR Sk A T
AR AT . AR LT X R ST R R, N
8.12% , HKJ& 1-MCP Fl5¢ R BEAL BL , 1M 1-MCP Al
FERBEE A AR R LR T ARRAR, AN 5.16%, 25
S (P<0.05) . [l 1-MCP FI5¢ S04 A5 AL B
X AR = B TR DR D R TR AN A R

CHRI B VER, JFUIE & T 1-MCP 7 5
BBk b BRI IR . IR ZE S |, 1-MCP R R b
AR AR S = AR 15.54% , Y i KT 1-
MCP 15 A F i A B 10 SR 5, Ho v o SR S
1A 76.16%, A3 3 22 5 (P<0.05) . HIK1-
MCP F15¢ FpH B A BEXT PR AR S R R A — 2
AR R, AR 25 0 1 10 d DL BB 38 2 DL 1-
MCP Fl7c M 5 AT 4T

F£1 FAELEFXNRLAREREZ M
Table 1 Effects of 1-MCP and CTS combined treatment on the contents of total soluble solids,
titratable acids, vitamin C, weight loss and decay rate in Nane fruit

bE w(ATEPERIEY) ) o (T EFR) w(4HEZRC) KRR TR

Treatment Total soluble solids content/%  Titratable acidity content/%  Vitamin C content/(mg-kg™) ~ Weight loss rate/%  Decay rate/%
X B8 Control 15.52+3.73 b 0.21+0.02 ¢ 272.3+21.8 ¢ 8.12+0.41 a 76.16£2.47 a
1-MCP 17.58+1.82 a 0.24+0.04 ab 320.7+25.6 ab 6.02£0.29 b 31.96+2.18 b
CTS 17.02+3.03 a 0.23+0.03 b 312.9+20.2 b 5.91+0.57 ¢ 34.84+3.09 b
1-MCP+CTS 18.18+1.42 a 0.25+0.04 a 345.1x179 a 5.16+0.45 d 15.54+2.47 ¢

HARRNG FHE R IR 2257 B2 (P<0.05) .

Note: Different lowercase indicate significant difference (P<0.05).

3 10 i

31 1-MCPFEREEE & 12 E T Z 1618 2k Fnpe
RREKKE, HH TR ZER(REERT 1]
I-MCP 5 &isi 2k, O 52 B8 454  f1
Wr &4 5 2 R0 IE 8 256, A 2 BH 1= N IR 2
I (4 B BURN AR 005 01755, TR B I 2 2 S0 5 1)
BERS BTAFSE E FE I 1-MCP X I I B A 7 R 512
AR, IF O 7 2 oK JCR JE DR 4 A5 2 E
S ARG B, AR 1-MCP KA Fop
AR REAE — o PR LA AR RO (IR R AN Je
1-MCP Fl7¢ B M & A AL B (R E ORI BB 2
SR W R AR AR ST SR S5 AR 5 BT I BR AR M T 58
BEBWER B R R AR Al TR SE R AR fk—
05 T 55 R PR AR B O3 iR %, D3 — T TS A B RE 1)
KA REARAT " H T HOE 25 R 5, Rt 7
TR G R SR SR, SRS 5 52 Z A T 1 1
T ARMIREER LI, RS SRR REIY
B — R AR LRI RS, BEAIK T 2R S ek, o Ik
TR IR R ARG, AN ITTBE = 1 LR ] 35 AR
AR R AR, 1T 1-MCP 558 R pE
AP REIR B R A7 PR EECR |, 1-MCP Fl5 R
AALHEE PR R B I T 2 R et b B )

TE—E R PR THUE 2R PR e
32 I-MCPHEEHRESAETMIRERI AR
1, RHFREEREROIRES

HYIRNA & R A= EE R R %, E2h
Bt AL B AT A AR A X 3 T SR A T B,
SOD A 8 % B B 7 A th 36 (0,+) %546 H.0, fl
0., H,0, i i CAT Fiist S AL ¥ (POD) 2 H,0, 43
il B HL0 A1 O, Fir AAFFFE e I, 22 L SE AR P 5
SRR R ], WA = e SEU T 1 T R R 1
P 22 BT PR AR, A REAE RO PR B SR S 2 2L 46 R
JEZE R Je e,

AR, Zat 1-MCP 52 EME  1-MCP FI5%
RV AR PES , BUA AL SOD Al CAT 136 M1 5
TR 3X 5 R A 1-MCP 42b 38 H A K 5 05 4t
ST TG P 1 0 Y 25 R — 3 A R IR
BIN, HAR 1-MCP 52 B 0E 500 4 B4 RE7F —
FERE 142 P A AL RS 7 |, (HUR 1-MCP R 5% bk
52 A AL TR SOD FT CAT 1% M A8 IF i 7 v e i
W 1-MCP F1 76 M A AL B 5 SR A HL0, 7% 5B
SR AT BRI A 2 NI AR PR, R PR SOD
I CAT AT BE TR FI5 B ad 22 (0 76 1 4, 32 v
RO S50 O T A B 70 B L B 3 AR 45K
AR5 AR e B TP AR B T IR 7 i T bR



82 KW

g

it 344

PRSI RE TGN, 15 M 4 10 AU 1 3 st b,
fig i SRR A, 28 1-MCP FIT B E A 4b H
Jai R A MDA 5 R A%, X S AT A 1-MCP 2R3
P A R (Diospyros kaki Thunb. VA5 2] 25 R — 30 i
Xf AT BE T PR AR R 2 PUAB IS PR T
Bk, T IR TG 1 AR R T A I D557 , o 5 A R R )
Ak, IR Y MDA & i, 1 O I A A
JEE TR, T 4 Y 5 FIAE T, S B A 45 ) e
PEAR | DRI A b, B2 R e A T T 1 X 4
e SBSCRA A HEVE P e ik SOk D sk 8 A I
HER S AR BT BTG PE RN R AR

() IS, AS I8 1o 31 4 PR SR SR TR 20 i 254
193] THUESE : 2803 1-MCP M52 R E A0 B )5, R
B AT R B, TSR A 4 HES 8% 55 52, O
HARw 7RSI RERE i B AR S5t AR, — 7
T BE 5 KK 24 56, 55— 5 2 AN 45 b ) 52
RS2 BIRCIR 5, T A 2 3 ) ) SR M il 45 )
JC, DT I 1 20 L BE K o T T A5
S BNFENA , JT AR SR BOIAS 2] 1 ORIIE , AT 4ESF
B TR Y AT FR A R C E i, X
EETATEH A AR & B 1-MCP AL 5 1] T42
T RS B A R PR ATE AR et
P & AN 2 R S B DR A il i, SR
LR A5 R RRAR , 7 2R S0 e 18] ) R4
FHTR B8, AT 52 Wi SR 592 2H 2814 i B8 P85 B2 25 T 2RI
AT A I REES Co S (I B M B RAAY VN RS
AR BE RS . {HIE 1-MCP 5T A2 A b
J& e B AT 2 R PR 40 B Y e R L (U A
& HIAEZE T 20 HE B 1) ) o e A A R | RS 1Y, 3B 75 TR
AW

4 %5 i

BEIE 2225 1-MCP AL B S 30 T M PR, 52
AL B W) R A T SRS A G AKOR | [A]RFax 2 A Ak
FRYTREAS R B M 1= R 5 SR ST A A Bl I 12
I 1-MCP FIFE RMEE G b B e fE — 1R LK
PREERFR] (HAEI RS 3, SRS R R A T
T B R O FE % AE 1-MCP K58 BBEA B 4 LAtk
b BRPEAS AR AR R, (I Bk T 2
it H A T S R IRE A

References

[ A, I, SRSChe, AR, 2 I, i RR . SR W A BE XS

3]

(6]

9l

i B R SRR IR 52 R )], & dh ol R, 2015,
36(22): 320-324.

WANG Rui, WANG Jiao, JIAO Wenxiao, LIU Bangdi, LI Lili,
CAO Jiankang. Effect of maturity on postharvest cold storage of
‘Gaixian’ plums|[J]. Science and Technology of Food Industry,
2015,36(22): 320-324.

T 5505 RRBE  ARHE, S ASAIIXTBIE A ISR R A Y
FEMAJ]. VIG5 4 ], 1999, 21(1): 77-79.

XI Yufang, CHENG Du, YU Ting, WANG Jianbo. Effects of calci-
um on post—harvest physiology of Nane fruit[J]. Acta Agriculturae
Universitatis Jiangxi, 1999,21(1): 77-79.

RE MBS, BARE WIBR 5 507 . BB 2R I DR e R AR B 5T
[J]. TP R TT A, 2000,29(3): 47.

LU Shengmin, LU Luying, HU Xinxiao, XI Yufang. Research on
technology of Nane fruits[J]. South China Fruits,2000,29(3): 47.

A MR, BRITIE , 2207, MR 0Y BRI L 1-MCP SEZER
Ja A R M S RE R AU R DGR )], AR SR
1%,2015,31(4): 121-127.

LI Hui, LIN Yixiong, LIN Hetong, YUAN Fang, LIN Yifen,
CHEN Yihui. Delayed senescence in harvested ‘Younai’ plums
induced by 1-MCP treatment and its relation to energy metabo-
lism[J]. Modern Food Science and Technology,2015,31(4):121—
127.

FROCIE , 036 38, RO , BAE , R 4E, ek . 1-MCP 255
VBl FEOT SRR i A R BT 2 ], ) £ 2 4
2010,10(4):227-234.

CHEN Wenxuan, GAO Haiyan, CHEN Hangjun, TAO Fei,ZHOU
Yongjun, MAO Jinlin. Effects of 1-MCP treatment combined with
hypobaric storage on postharvest physiology and quality of Cui-
guan pear{J]. Journal of Chinese Institute of Food Science and
Technology,2010,10(4): 227-234.

JF LT, X AR, b, K& . 1-MCP X KA B AR 2R 5 AR 2
Bt YRR Mol AR5, 2009, 45(11): 167-170.

GU Yuhong, ZHAO Zhilei, MENG Kun, LIU Lei. Effect of 1-
methylcyclopropene on post— harvest physiology and quality of
‘Dashi Early Ripening’ plums[J]. Scientia Silvae Sinicae, 2009,
45(11): 167-170.

KEACES , R B B4 . 1-MCP —URALFEX i B S 5%
JE A BRAE AL BCTRBICR I SR SR 274, 2007, 24(1): 43~
48.

FU Yongqi, CHEN Ming, LIU Kang, CHEN Jinyin. Effects of the
second treatment with 1-MCP on post—harvest physiological and
bio—chemical characteristics of kiwifruit[J]. Journal of Fruit Sci-
ence,2007,24(1): 43-48.

SR, T, MG, IhEAS, WA B . 1-MCP b BT
XER R LA PERE 2 AL ] BBk, 2015,36(16):272-
2717.

GUO Feng, WANG Yuning, LI Pengxia, SUN Yudong, CAO Jin-
hua, LUO Dexu. Effects of 1-methylcyclopropene treatments on
texture properties of red pepper during post—harvest storage[J].
Food Science,2015,36(16):272-277.

MO Y,GONG D,LIANG G,HAN R, XIE J,LI W. Enhanced pres-



EAR]

B, 55 1-MCP FISE R G b PR M BT 2R O AR 83

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

ervation effects of sugar apple fruits by salicylic acid treatment
during post-harvest storage[J]. Journal of the Science of Food and
Agriculture,2008,88(15): 2693-2699.

T R R, TR KARIRFLANM & T R4 PR
BT FOTER o). KRR, 2012,26(6):693-705.
WANG Zhong, GU Yunjie, ZHENG Yankun, WANG Huihui.
Structure observation of rice cell development and its element
analysis[J]. Chinese Journal Rice Science,2012,26(6): 693-705.
AR, mUCE, mAN , ZE A, T, R R, T
1-MCP 4b BHXS PUST v T Fh BRI 2 R[], £ Tl B,
2015,36(17): 330-334.

FAN Linlin, GAO Yuanhui, GAO Lipu, ZUO Jinhua, WANG
Qing, WU Jie, SHI Junyan, WANG Qian. Effect of 1-MCP treat-
ment on chilling injury and quality of zucchini[J]. Science and
Technology of Food Industry,2015,36(17): 330-334.
AR, B WL R, 7R KA L 1-MCP AR BRI iR
JEF R A 2 2R AR 2 S (). A HLBKE AR, 2010, 41
(3): 128-133.

SHAO Yi, LUO Yunbo, CHEN Anjun, LU Chengwen, ZHU Ben-
zhong. Effect of 1= MCP treatment and storage temperature on
pulp browning of Friar Plum (Prunussalicina Lindell. cv. Friar)
[J]. Transactions of the Chinese Society of Agricultural Machin-
ery,2010,41(3):128-133.

B A AR EER i B i e 2R L RE 2 S0 QIR B
AR AR AR A BRSO3 7 AR o AL 2005, 31(6): 651-
656.

LUO Zisheng. Changes in cell wall component metabolism and ul-
trastructure of postharvest persimmon fruit during softening|J].
Journal of Plant Physiology and Molecular Biology , 2005, 31(6):
651-656.

SKIT Y, WIZIHE IR A B X 2 R A S e ). ke TR,
2010,31(17): 84-86.

ZHANG Fangming, HU Hongyan. Impact of surface coating on
fresh keeping of Nane fruit[J]. Packaging Engineering, 2010, 31
(17): 84-86.

SUNDQ,LUXH,HUY L,LI WM,HONG K Q,MO Y W, CA-
HILLLI D M, XIE J H. Methyl jasmonate induced defense respons-
es increase resistance to Fusarium oxysporum f. sp. cubense race 4
in bananalJ]. Scientia Horticulturae, 2013, 164(4): 484-491.
SR, TN EHLY . 1-MCP AF A SOR R A= FAIIE
FRL A0 ST A BRI, 28 TR, 2015,36(1):97-102.

WU Xueying, WANG Baogang, ZENG Kaifang. Effects of 1-MCP
treatment on postharvest physiology and storage quality of plum
fruits[J]. Packaging Engineering,2015,36(1):97-102.

BACAE KB HE 2R A AR VIR . SN IRPTIR I RR R4S
OB JUROGH 45 52 £ S 28R B B2 i )] Al T ARSI, 2010, 26
(3):363-368.

MO Yiwei, ZHENG Jixiang, LI Weicai, NIU Tiequan, XIE Jiang-
hui. Effects of ascorbic acid and glutathione treatments on litchi

fruits during post harvest storage[J]. Transactions of the CSAE,

[18]

[19]

[20]

[21]

[22]

(23]

[24]

2010,26(3): 363-368.

PRBUA , T2REL, SR, Bk, RINAE . AR a 7 gt i
g R Ji DR e SO RN SR AR T P OS2 IR ], R B AROE R
2013,46(6):1230-1236.

CHEN Hangjun, WANG Cuihong, GAO Haiyan, MAO Jinlin,
ZHOU Yongjun. Effect of packaging on the postharvest quality
and the antioxidant activity of blueberry|J]. Scientia Agricultura
Sinica,2013,46(6):1230-1236.

R T B ARANL ZEE L 1-MCP X CO. Ak HEL* P A
RS S T R LR R R (], SRR I, 2015, 32
(3): 494-501.

LI Ying, CHENG Qing, LI Ran, HE Shuixian, LI Bao. Influence
of 1-MCP on reactive oxygen species content and scavenger en-
zyme activity in persimmon fruit treated with CO[J]. Journal of
Fruit Science,2015,32(3): 494-501.

HETCHT, WO, SRER, WM, A2, SRR L 1= AERR
Hos B I AR AR BRI R W) R 24, 2012, 33(3):
505-508.

HONG Kegqian, XIE Jianghui, ZHANG Lubin, HU Huigang, GU
Hui, GONG Degiang. Effects of 1-MCP on the physiology of har-
vested Indian Jujube[J]. Chinese Journal of Tropical Crops,2012,
33(3): 505-508.

SR, T, PR L S008I A eI L UV—C AR BN SR B A
SRS RN A A A S R )], P R AR, 2015, 15
(3):128-135.

CAI Yan, SHI Liyu, CHEN Wei, SU Xinguo, YANG Zhenfeng. Ef-
fect of UV=C treatment on fruit quality and active oxygen metabo-
lism of postharvest strawberry fruit[J]. Journal of Chinese Institute
of Food Science and Technology ,2015,15(3):128-135.
SR, AR, DA, A2, SR | SRR (CPPU) AL HEXY
SR J AL SRR K A2 KON, S IR )], SRR 24, 2016, 33(5):
604-611.

ZHANG Lubin, SONG Kanghua, JIA Zhiwei, GU Hui, GONG De-
qgiang. Physiological effect of CPPU on delaying senescing of man-
go fruit during storage[J]. Journal of Fruit Science, 2016, 33 (5):
604-611.

S, I, TRA M, KK S L AR TR A 2Ry 2O R R LTI
sl BRI £t Tk BHE,2015,36(18):332-336.

DANG Ya,ZHANG Runguang,ZHANG Youlin, LIU Shuiying. Ef-
fect of different treatments on storage quality of thick shin Cucu-
mis melon L. during storage[J]. Science and Technology of Food
Industry,2015,36(18):332-336.

TR, TR, FhEAR 20 P, SR AR . A B R T
SEG KV LTS SRMIEIAR IR AL JH 0 A AV LRSI, T I
IR TA R, 2015,31(2) :250-255.

WEI Yafeng, WANG Qunxia, SUN Aihuan, LI Yangyang, SUN
Liping, GUO Donggqi. Effect of biocontrol yeast in combination
withwater—soluble chitosan coating on preservation of winter ju-
jubes[J]. Chinese Journal of Biological Control, 2015, 31 (2) :
250-255.



