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" Spinachwasutilizedasthetestmaterialtostudytheeffectofdelayedpre-coolingonthe
nutritionandqualityofspinachthroughoutcoldchaincirculationprocess.Thefreshspinachwas
placedfor0,1,5,and9hours,andthenimplementeddifferentialpre-coolingto4!,respectively.
Thespinachwastransportedandsoldwithbothfilmandnon-filmpackagingat4".Thespinach
wasalsokeptrefrigeratedathomefor2days,andchangesinnutritionandqualityweremeasured.
Theresultsshowedthatafter6daysofcoldchaincirculationat4#,thespinachthatunderwent
delayedpre-coolingfor0hoursandwaspackagedwithfilmachievedthebestnutritionalandquality
results.Thesensoryevaluationwas7.2,andtheweightlossratewas4.25%.Andthemassfractions
ofvitaminC,chlorophyll,andsolubleproteinwere4.66mg/hg,0.73mg/g,and0.35mg/g,
respectively.Therefore,thespinachshouldbepre-cooledinthefieldwithin1hourafterharvesting,
andthenpackagedwithanti-fogfilmandtransportedat4$ usingcoldchaincirculationtomaintain
thefreshnessandstoragequalityofspinach.
?(+@&.A<Bspinach,delayedpre-cooling,quality,nutritional

!"" !"#$%&'()!*+,-./0$%/123456789:;<=>" ?@A

$%BCDE

%

#

!

#

&

#

' (

F!GH./I

) !

!JK9LKMNFBCO

) !

PQR#ST!U

V/WXAY

# *

!Z[789:;<\]" ^_`a$b%O

) !

/123

+ *

F!,-./

% (

JKMN789:;cd!efgh&

,-#

!ijk&

)-#&.

!lmn

/

#opn#qrstu

;vBwBC&

)-++ 012(1

#

%-,3 0121

9

%-3& 0121

" xy!b%zF{O

! (

|}~��./!

��^���KMN}~

) !

$%/123q���X�$%zF@A�9�W:;"

#$%" $%%,-./%:;%78

&'()*"45 #&&-3+ +,-*"!+,36!+7'

#

#%#3

$

%&6%%&%6%, 6C(

"!%-3'+'28-9::;- !+,36!+7'-#%#3-%&-%%,

!"#$%&'$()*+,-./0123

���

!

!

#

! � �

$!

!

#

#

!-

!""#$% &'%(!!"

#%!3%+

$

#-

)*+,-.%( /0123456789:!;*

!%%%',

%

./01"

#%#!6!%6%7

2345" )*+.5<=>?#

<!'!!%%%%7+!'%%)

%&

$

6789" @ A#

!'+%

'%!B!CDE34F!GH78IJF!KLMNO1PQRS78&

=60>9?

"

?9@:(A;1B;ACDE-FC1

:;<+

LM



!"#$

!"!#

%&

$!

'&

%

(

!"#$%&'()

!"#!$" %&'()*+(,-./01234567

!"!

!"#$%&'% ()*+,&-% !"

"#$%!"##&'

($)*+

#

$,-(./0-(1234#567

8/09:

$%&

% !";<=$>?@A$1B27#C

DE5FG8HIJKLMN# OPQR;<S

T$UV#WXYZ.R[#\]^N9:J_`9

:ab#cdefghi

$'&

% jklmnCEgo$

pqrfstuvcwx8yz

$(&

% {tjk|}

~���CEmn8���# �mn8��b�#

��mnCE*�*�V�# ��mn8(2�

�#��mn8hi�J�����

$)&

%

*+,-./00

.

���R# ��`�e��Jy� ¡8c¢#w

£¤¥8�¦jk§�¨c¢

$1&

%

23445,6

.�Rm

nCE�¦jk©\]mn`(ab

$7&

%

89,/6

.�

��¦jkª«¬��`(8­®�R#

:; !

a�

¦

7 <

Ejk8«¬¯6e°§jk8«¬# �±

²³p#`(�´µ�¶·

$=&

% ¸d¹.���R°

§jkº»�¼½

7

$

%> <

Ejk8¾¿ÀJÁÀ

Â5¶�8�±²$KLÃ�#£Ä¶78;Å+

JÆÇ�È12

$?&

%

@<+3

.���¦jkªÉks

`(8­®�R# �¦jk©b�É8/0`(#

§�Ê�#/0`(Ê�

$A&

%

B/C,+0-/

.��Ë

>> !

aÌÍ�¦jk

1

$

D1

$

>1 <

ªÎÏÐÑ{E/0`

(8­®#ÒmÓÔ#�¦

%1 <

Õ�8ÎÏÐ`(

Ö×

$%;&

% ØÙÙ.���R�¦jk|}��&Ú

Û'ÜmkÝ8�*

$%%&

% Þßà.���R#

>; !

a

�Nhiá|}5â��!";Å+J

E*

128

ab#ãä6×8fshiâm

$%>&

%åæ4.���

RçèéêëwÓì��"í/0`(ab#��

_`îïX

(; F

(ðñéêë"íò��a�BS

T#ó

) F

ô��Ë_`�

$G(&

% Mõ£!"öÇ÷

ø#��c¢�¦jk§�JjkE5ñçèéê

ë8!"òkùÑ{��8`(V�#ú�!"w

¤¥8�¦jk§�#Jçèéêëª�¦jkE

8!"/0`(8MN%

!"!

)*+,-

ûi!"e

>;>%

ü

7

ý

7

þCÿE!°"X

#$%#&'��()#ñ�*$+�$YZ8!"

,-#$%

./$01$23$¾B453$6789:

HI

J1K

.;<!=öÌ>?")@A�qBC5DEF

�`(çèé)GHIïû÷ø%J5DEF�`%

!"#

./+01

*LL!I(7

KLjkëM)þNOP�QRS©

T�`(

MNOPNQR*!S

kU) þNVWEF�`(

LTSOAG7GU*

·XY�Z) [\]^{_`a�b

¡%J5DEF�`(

VW@LIGB

�c�deZ)[

\fghZ%J�i5DEF�`(

TI(=1JU

jS

7�kklím) no

P</CX3 Y56</C

EF�`(

ZEIG?UU

pqwrsÌss�t)þNuvEF�

`(

SV WLGGIM

w�Bxy)[\z�{Z|Z>

EF�`(

!R=7U=U[I\]

}~Ì>f�)[\�%�

Q�±�M5DEF�`%

!"$

23

!"Ìö

)

�#¼½eA���ÌÍ�¦

U

$

G

$

1

$

A <

E,-K�jk#�!"�í��abä

) !

E��jk% ���jkE8!"ÌÍ,-ç

èéêëJñéêë# ¼½e

) !

kU��go

> F

#

) !

ks���

> F

#

) !

����hi

> F

#�

> F

,-��#Ne������%

!"%

4567+839:

!"%"!

*+%&'(89/:;<=2'(>?

CN·X��Z��!"�¦jktu�8��

V�Jjk� #�

1 X5,

d¡¢£#¤�� %

!"%"#

@AB; ¥£

*</,

.8¦§

$G)&

,-��%

¨�©�

1

ª!"# ¼½e

GU !

«¬­®¯°�#

¼½

(U X5,

E#N

H^SQ:U1G

±q Ì>°��²

°�8

*N

'

³@Ì¢%

!"%"$

CDEFG ¥£

S+,

.8¦§

$G1&

,-�

�% ¨�©´

1

ª!"#¼½e

1_> !

8­®²|

G <

EN

`a50/,- =?>U`

µ¯¶·Z��% ¸¹

YOT

ºY°#ºY°��

(UU !

#»�

1U !

#,�¼��

>1U !

#½µö

8

>

#Ñ2

)b1 X!cX5,

#´�

D X!

#C

N?@q�§t¾%

!"%"%

HIJK CN

A

Ì�# ¥£!"8¿¶$

;ÀÁ_$Â�$ST$YZ.��,-Ã9#Ã9

�Är>

D

$D7ID=&

%

!"%"&

LM? CN

d+66303

.8¦§

$D?&

,-Y�#

�ÅY�±I

(

Å#��=:%

.

!

e

!

/

U

"/

D

"

c/

U

#DUUf

S�)

.

!

ö�±²#

f

(

/

K

öÆÇ(2#

a

(

/

D

öÖÈ

(2(

a

%

))))

)

****

*

++++

+

8888

8

3333

3

&&&&

&

%&



!"#"$!%& $!'(%)"

#&$*+ ,-./.

!

01 2/

"

"33041 53 60/2708 9:0;%55/.<= 5< *-1:.1.5< 2<8 >-2/.17

53 #?.<24@ .< %5/8 %@2.< %.:4-/21.5< 9:540AA

BCD!*$) CE ECC6 #%("*%" $*6 F(C'"%&*C)C+G H5/I JK (AA-0 L KMKN

!

!

"#$%&'()*

"#$%& ! '&()*+, &-#%.#/0*( 1+0/&+0# *2 )30(#14

!5678

!"#!$%&

!

"

"!

#!'()*+,-.

/0123"

#$%&'()$%(*+,(*

$

-./

#,-4567

!"#$%&'()*+,

0123

-.!

"!

$%&/(

)01234,

0453

-.!56789$%&'()

:;<=>,

0673

-.!

-./

$%?@AB()CD

E3F1,

0443

-." GH-.IJ

8

H!KLMN"

!59

+,-.

()

9:;*% 4515

OP&QRSTUV/WX

YZ[!

<=)>)' 6?1@

\]!

ABAA 4C

RSXY&Q

#^_`ab&Q$

DEF*,

,%!

!"?G5C

cdebf"

:5;

/01234$5671289

g]

1

5h!ijklmnoB

48GH !

!pq

mnoBc

48G4 !

" rstuvwx!pqgyz

{|}~�|���!oB����!�

85 #)'

�

pqoB�vijkloB" pqrstu

1

$

C

$

I +

�!oB&�c

4JG8

$

4CGI

$

4KGH !

" rstu

L

$

C

$

I +

�pq�btu�

J !

���tu�{&�

c

J5

$

C5

$

HC #)'

!�yrstu

5 +

�

85 #)'

" ��

rstu���pq�tumo!��tu�{"

:5:

/012:;<=67>?@AB$CD

~�D�}�������X��(�� !

oB¡����~�¢B}��£¤%¥¡¦" g

§

4

5h!rstu�¨©pq~�ªB}��«

¤%��!rstu�{¡¬!~�\)¡­®!�

�«¤%¡¦! ¯°grstu±pq�oB�

�!²³D�´µ¶·�!¸¹º»�¼½¾�

0483

�

©"rstu

1

$

C

$

I +

�~�¢Bg

4H1G4K #>M

&

F>

'

+

%

&����

6HJGCC

$

6HHG8K

$

6HIG7? #>N

&

F>

(

+

%)��

«%¤g

?O@8J !PN

&

F>

(

+

% ���

?GI8C

$

?GICK

$

7G?C@ !PN

&

F>

(

+

%!bfde&

!Q?G?C

%*¿À�btu

�pq�oBÁÂ!~�¢B}��«¤%ÃÄÅ

ÆÁ!_Çpq(È�ÉÊ�tu*

!

:

/012:"#;<=67>?@AB$CD

"#$%& : <22&1/ *2 =&%#,&= 3+&>1**%0(? *( +&)30+#/0*( +#/&

#(= &/4,%&(& +&%&#)& +#/& *2 )30(#14

!" #$%&

7G?

'() 8?R*+,-./ 0.1234 56789

:4;<=>

8O? '() L?RS8?R,?@/0@123A56789:

CO? B() L?R*C,-./0.123A56789:

KO?

DEFGH.AIDJKA56JLMANO780

@P23/=>

IO?

QRSKADETUA56LMV0@/V23/V

=>

EEEE

E

FFFF

F

GGGG

G

----

-

....

.

KKKK

K

WXYZ[\

]^_`M

a#>MbF>c+dd

efghiM

b!PMbF>c+dd

j"b? +d 4HLO4K ?O@8J

? +YZk KIOCK ?O4LC

WX L +k 4HJOCC ?OI8C

WX L +YZk @LOLH ?O4J8

WX C +k 4HHO8K ?OICK

WX C +YZk @4O8L ?O4CJ

WX I +k 4HIOL? LO?C@

WX I +YZk @CO84 ?O4JK

H

!

/01234I"#56JK71289

@0?5 ! "&A3&+#/.+& 14#(?& #(= 3+& >1**%0(? 1.+-& *2

)30(#14 =.+0(? =&%#,&= 3+&>1**%0(?

LK



!"#$

!"!#

%&

$!

'&

%

(

!"#$%&'()

!"#!$" %&'()*+(,-./01234567

)

!

*+,-./01234567

"#$%& ! '((&)* +( ,&%#-&, ./&0)++%123 +2 4&24+/- &5#%6#*1+2 +( 4.12#)7

!"#$

%&'( ! " %&'( # " %&'( $ " %&'( % "

)* +* )* +* )* +* )* +*

'(, %&' %&! %&! %&! (&) (&) (&$ (&$

'(- %&* %+! %&! %&! (&) (&) (&, (&,

./ - . (+( (+/ (+, (+* )+) )+/ )+0 )+1

01 - . (+* 0+% )+1 0+$ )+* $+/ 0+0 ,+(

2345 - . )+- ,+$ 0+0 ,+* 0+, /+1 0+* -+$

8

8

*+,-.90:;<567

"#$%& 8 9((&)* +( ,&%#-&, ./&0)++%123 +2 :&137* %+44 /#*& +( 4.12#)7

!"!

2

6"7$

%&'( * " %&'( 1 " %&'( $ " %&'( % "

)* +* )* +* )* +* )* +*

'(, * * *+/- *+/- *+,) *+,) *+01 *+01

'(- 1+$) 1+$) 1+0$ 1+0$ 1+%1 1+%1 -+1* -+1*

./ - . 1+), -+00 -+/* /+1* -+0% ,+-$ -+() ,+(1

01 - . /+$% ,+)- ,+*/ $+10 ,+$$ )+/1 $+11 )+-1

2345 - . ,+-$ 0+)1 ,+0$ )+0$ 0+*1 %+(( 0+,) 1*+/0

;<!

*+,-.1234=:;<567

#$%&'()*+,"-./012345

6789:;<=%&

3-,4

#>?

/

@A$)BC$%

&DEFGH=IJKLM# INOPGHQJ$

C$%&QR%STUC$%&VWXTU#

, !

P

YEF

0 .

Z$INOP

* "

STUC$%&:V$

[

)+-

$\]VW^_U&

!5*+*$

'%INOP

% "

S

TUC$%&[

0+*

VWINOP

* "

XTU=

,+$

( `abcdefg&hi

,

'$INGHQJ$`

abQV$XTU=`abVWSTU( j

, !

P

YEF

0 .

Z $ INOP

* "

STU`ab[

,+-$2

$\]kW^lU&

!5*+*$

'%INOP

% "

S

TU`ab[

0+,)2

$ kWINOP

* "

XTU=

0+)12

( mnop'qrst`ab=auvwx

y$INOPz{|)B=mn}4$~�`ab

={|$��B����$C$89LM( ���T

����S���)B=`ab$ ��)B=8

9( v��GOP����T��@����*C

$89=LM0`ab={|(

;<8

*+,-.>?@=

=>

ABCD567

�*�t*=�����w ¡¢£$��w

M¤z~�tB+,¥R$¦8&§LM

3-$4

(

67

�

�¨©�*ª«�¬$@�o[%­�*89=®

¯xy

3-04

( >i

$

0i

0

@A$EF°3±$��w

0

67

9²³´cLMfg%INOPGHQJ$�

�w0

67

9²³´LMQµ$ ¶�·¸¹5º»

INOP¼½¾¿=�s

3(4

y�( STU��w0

67

9²³´VWXTU(

, !

PYEF

0 .

Z$I

NOP

' "

STU=�*��w0

67

9²³´³

À[

'+)/ 89:9

0

,+00 89:"9

$\]VW^_U&

!5

*+*$

'$ÁÂbÃÀ[

%*+#-2

0

(*+)02

%INOP

% "

STU��w0

67

9²Ã´ÃÀ[

*+0, 89:9

"

/+(, 89:"9

$ �INOP

* "

XTU=

*+0$ 89:9

"

/+%# 89:"9

RÄÅ\](v�$�GOP����T

��@�����w=Ã¤0

67

=M¤(

;<?

*+,-.EFGHIABCD=

@AB

A

BJKLM567

�B±=@ÆÇÈÉÊ²VkË©ÌÍÎÏ

Ð=}Ñ

3-)4

$DÒ�B=Ó¥$^Ê²zµÔLM(

>i

)

@A$ @ÆÇÈÉ9²Ã´cLMfg$I

NOPGHQJ$@ÆÇÈÉ9²Ã´Qk$XT

U@ÆÇÈÉ9²Ã´kWSTU$RÄ\]&

!5

*+*$

'(

, !

PYEF

0 .

Z$INOP

* "

STU=

�B@ÆÇÈÉ9²Ã´:V$[

*+/$ 89:9

$ÕÂ

b[

),+,)2

%INOP

% "

STU@ÆÇÈÉ9²

Ã´[

*+-% 89:9

$ �INOP

* "

XTU=

*+/# 89:9

RÄÖ\](

;<=

z×ØÙ�Ú>Û$ÜÝstÞ

%#



!"#"$!%& $!'(%)"

#&$*+ ,-./.

!

01 2/

"

"33041 53 60/2708 9:0;%55/.<= 5< *-1:.1.5< 2<8 >-2/.17

53 #?.<24@ .< %5/8 %@2.< %.:4-/21.5< 9:540AA

BCD!*$) CE ECC6 #%("*%" $*6 F(C'"%&*C)C+G H5/I JK (AA-0 L KMKN

!

!

"#$%&'()*+,-./012

"#$%& ! '((&)* +( ,&%#-&, ./&0)++%123 +2 *4& 5#66 (/#)*1+2 +( 6.12#)4 )4%+/+.4-%%

!"!

!"#"

!"#$

%&'( $ % %&'( & % %&'( ' % %&'( ( %

)* +* )* +* )* +* )* +*

'(, )*+& )*+& )*,( )*,( )*,- )*,- )*,. )*,.

'(- )*+) )*+) )*,+ )*,+ )*,' )*,' )*,& )*,&

./ / 0 )*,+ )*,1 )*,' )*,1 )*,/ )*,& )*-( )*-.

01 / 0 )*,' )*,) )*,/ )*-, )*-( )*-& )*-, )*'(

2345 / 0 )*,1 )*-' )*-( )*'( )*-, )*'' )*-. )*'&

!

7

"3$%&'(

89

,-./012

"#$%& 7 :((&)* +( ,&%#-&, ./&0)++%123 +2 *4& 5#66 (/#)*1+2 +( 89 12 6.12#)4

!"!

!"2%"

6"7$

%&'( ) % %&'( & % %&'( ' % %&'( ( %

)* +* )* +* )* +* )* +*

'(, '*,, '*,, '*'+ '*'+ '*/. '*/. .*(. .*(.

'(- '*,- '*,- '*., '*., '*&/ '*&/ .*+, .*+-

./ / 0 '*1+ .*+. '*)/ .*'' .*+& .*/- .*1& .*)/

01 / 0 .*+, .*1( .*-- .*&, .*1( .*). 1*(, 1*'-

2345 / 0 .*-- 1*(& .*1( 1*,& .*/) 1*-) 1*+. 1*.'

!

;

"3$%&'(45678,-./012

"#$%& ; :((&)* +( ,&%#-&, ./&0)++%123 +2 *4& 5#66 (/#)*1+2 +( 6+%<$%& ./+*&12 12 6.12#)4

!"!

!"3"

6"7$

%&'( ) % %&'( & % %&'( ' % %&'( ( %

)* +* )* +* )* +* )* +*

'(, )*., )*., )*.. )*.. )*.& )*.& )*1( )*1(

'(- )*.. )*.. )*.1 )*.1 )*.) )*.) )*1- )*1-

./ / 0 )*.& )*1+ )*.) )*1- )*1- )*1' )*1' )*1&

01 / 0 )*1( )*11 )*1- )*1) )*1' )*/+ )*1/ )*/.

2345 / 0 )*1' )*1& )*11 )*/+ )*1/ )*/- )*/( )*//

!

=

"3$%&'(

>?@

,-9:;<012

"#$%& = :((&)* +( ,&%#-&, ./&0)++%123 +2 >?@ 5+%#%1*- +( 6.12#)4

!"!

4!563"

6"7$

%&'( ) % %&'( & % %&'( ' % %&'( ( %

)* +* )* +* )* +* )* +*

'(, )7'' )*'' )*-1 )*-1 )*,/ )*,/ )*+/ )*+/

'(- )*.' )*.' )*-1 )*-1 )*,. )*,. )*+. )*+.

./ / 0 )*-( )*+- )*,/ )*(( &*/' &*.( &*.- &*-&

01 / 0 )*+- &*&& )*(, &*/, &*1, &*-' &*'. /*))

2345 / 0 &*&( &*-. &*.1 &*+( &*'+ /*)( &*,' /*/,

#$%&"'()*+,-./0123456

7

8/+9

# 89

+

):";<=>?@"

:;<

2ABCD

EFGHIJ" KLMNOP"

:;<

2ABCDE

OQ"R$S

:;<

2ABCDEQTU$S"VW

XY$

!=)*)'

%&

. !

Z[<=

- 0

\"KL]Z

) %

U$S3/0

:;<

2ABCDE^_",

&*&( 4!563"

'

K L ] Z

( %

U $ S

:;<

2 A B C D E ,

&*,' 4!563"

" `KL]Z

) %

R$S3

&*-. 4!563"

VWaXY& bM]Zcde$fghijkl\

/03mnop"Kq/03rs&

LJ



!"#$

!"!#

%&

$!

'&

%

(

!"#$%&'()

!"#!$" %&'()*+(,-./01234567

))))

)

****

*

####

#

+,$-!

[1]!"#!$%#.&'()*+,-./0+[J].1234!2018"10#$175-180.

[2]PUERTA-GOMEZAF!KIMJ!MOREIRARG!etal.Quantitativeassessmentoftheeffectivenessofinterventionstepstoreduce

theriskofcontaminationofready-to-eatbabyspinachwith!"#$%&'##"[J].!""# $"%&'"(

!2013!31%2&$410-418.

[3]567!89!:;<.=>?@ABCDEF-GHIJ[J].KLMA!2019!44%2&$46-52.

[4]VENUGOPALAP!VISWANATHA!GANAPATHYS.Areviewonimportanceofon-farmprecoolingin-handlingoffruitsand

vegetables[J].)'*%#+ ,% -,"+.,*%/*+

!2017!10%3&$968-970.

[5]CANTWELLM I!THANGAIAH A.Acceptablecoolingdelaysforselectedwarm seasonvegetablesandmelons[J].!

0%&*'%1&,"%1( 2345"+,64 "% 7"+&81'9*+& :*/8%"(";3 ,% &8* <("=1( >1'?*&

!2012!934$77-84.

[6]ROBBINSJ!MOOREPP.Fruitqualityofstored!freshredraspberriesafteradelayinprecooling[J].@"'&:*/8%"(";3

!1992!2
%4&$468-470.

[7]NUNESMCN,BRECHTJK,SARGENTSA,etal.Effectsofdelaystocoolingandwrappingonstrawberryquality(cv.Sweet

Charlie)[J].A""B C"%&'"(,1995,6(6):323-328.

[8]NOP!QR!STU!V.?@WXYZ[\]^\L_]`a`bcd(ef[J].KLMg!2018!39%9&$232-238.

[9]ZHAOJ!XIEXB!DAIWH!etal.Effectsofprecoolingtimeand1-MCPtreatmenton 'Bartlett( fruitqualityduringthecold

storage[J].2.,*%&,1 D"'&,.6(&6'1*

!2018!240$387-396.

[10]BERNALTEM J!SABIOE!HERN!NDEZM T!etal.Influenceofstoragedelayonqualityof 'Van) sweetcherry[J].

E"+&8F'9*+& G,"(";3 F%B H*.8%"(";3

!2003!28%2#$303-312.

[11]hii!jkQ!lmn!V.1-MCP]op?@Y'qr)s=@tu=(ef[J].=vgw!2012!29%3#$398-403.

[12]xyz!{|}!~��!V.�������Y������u=(ef[J].KLCD-�G!2018!39%11#$175-179.

[13]���!$<!��!V.���a2�Y@t����)*�L_(ef[J].KL-G���!2020!46%20#$159-163.

[14]CHENJR!HUYF!WANGJM!etal.Combinedeffectofozonetreatmentandmodifiedatmospherepackagingonantioxidant

defensesystemoffresh-cutgreenpeppers[J].!I"6'%F( "J A""B E'".*++,%; F%B E'*+*'9F&,"%

!2016!40%5#$1145-1150.

[15]HANC!ZUOJH!WANGQ!etal.Effectsof1-MCPonpostharvestphysiologyandqualityofbittermelon%(%$%)*+," ,-")"&.+"

L.#[J].2.,*%&,F D"'&,.6(&6'F*

!2015!182$86-91.

��t���!� ¡=>��L_¢£(¤

¥¦§¨

!"#$

*���©�ª«¬­®]� ®!¯=

�°W?@!±²ef��(L_!��³(�t

���´µ¶·!¸¹º(»=-¼½

!%&'%($

(CD

»=¾¿* CDÀ¶!op?@²Áµ��(LÂ!

Ã� ÄÅÁÆ]ÇÈÉÊËÁ%!ÁÄ��(`

aÌÍÎÏ* opW­´Ð!��(ÑÒ0+])

*Ó´Ô!ÕÖ×]

)*+

_ËØÙÚÅ´Æ*

, !

@ÛÜÝ

- .

�! op?@

& /

«ÞÜÝ(��Ñ

Ò0+¤Æ!ÕÖ×¤k!ßàá

012

+

34256

,

78

+â

ãä+åædçè_Ëßé¤Æ!ßàá

34-- 9:;/:

+

&40% 9:;:

+

&4%5 9:;:

! � ê × ß à á

<&40-6

+

=&4(26

+

034306

*

op?@ë�W­!«Þì()*L_íîÞ

ìÆ*

3 !

@ÛÜÝ

- .

�!op?@

= /

«Þì-

op?@

& /

îÞì)*L_ïð�¶·! ñ¶ò

óÞ��/ô«uõöop?@��'(ÑÒ0

+])*L_!÷ø�'(ùú*

�¹û`üýÏ�!�'þ©�¾ÿ�/!°

?@* Y"#��V$%(â�&>�!op?@

& /

¡a'()!¹û`ü��å/¹E!op

( /

?@*+,"¹û`ü! op?@

( /

«Þ��(

��

3 !

@ÛÜÝ

- .

�!ÑÒ0+!ÕÖ×!

78

+

âãä+ åædçè_Ëßéßàá

-4-

+

34->6

+

34%= 9:;/:

+

&4-= 9:;:

+

&4%% 9:;:

!-."op?@

& /

«Þ��* ¨/��þ©�ý�

( /

0?@!�

W�@ÛÜÝ���ÃÏòóÞ��! ÷øâã

ä+

78

V)*1_(2Õ!3Æ��(4L+,*

%%



!"#"$!%& $!'(%)"

#&$*+ ,-./.

!

01 2/

"

"33041 53 60/2708 9:0;%55/.<= 5< *-1:.1.5< 2<8 >-2/.17

53 #?.<24@ .< %5/8 %@2.< %.:4-/21.5< 9:540AA

BCD!*$) CE ECC6 #%("*%" $*6 F(C'"%&*C)C+G H5/I JK (AA-0 L KMKN

[16]!"#.$%&'()*+,-./0[D].12!122345"2013.

[17]678"9:";<=">.?@ABC$%DEFGHI.JK[J].()LMN"2021"21#1$!33-39.

[18]MASSOLOJF"CONCELLONA"CHAVESAR"etal.1-Methylcyclo-propene%1-MCP& delayssenescence"maintainsquality

andreducesbrowningofnon-climactericeggplant%!"#$%&' '()"%*(%$ L.& fruit[J].!"#$%&'()#$ *+","-. &/0 1)2%/","-.

"

2011"59%1&!10-15.

[19]SHIJY"GAOLP"ZUOJH"etal.Exogenoussodiumnitroprussidetreatmentofbroccolifloretsextendsshelflife"enhances

antioxidantenzymeactivity"andinhibitschlorophyll-degradation[J].!"#$%&'()#$ *+","-. &/0 1)2%/","-.

"2016"116!98-104.

[20]OP.QRSTUVWXYZ[\] C[J].^H_5"2000"21%8&!42-45.

[21]`ab"cde"fgh.ijDE\k\lmnop[M].qr!stuNvwxy"2007.

[22]WUZC"LIUS"ZHAOJ"etal.Comparativeresponsestosiliconandseleniuminrelationtoantioxidantenzymesystemandthe

glutathione-ascorbatecycleinfloweringChinesecabbage%+,$--./$ /$'0(-1,.- L.ssp./2.%(%-.- var.&1.).-& undercadmiumstress

[J].3/(+'"/4)/$&, &/0 567)'+4)/$&, 8"$&/.

"2017"133!1-11.

[23]z{"O|}"~�">.'�C$%����.JK[J].�v��"2012%12&!133-136.

[24]���"���"���">.��d�����kC$%DE().JK[J].^�_5"2020"41%23&!190-196.

[25]���"���"�5 .ijDE¡¢]£¤LHI¥l.*¦[J].i75§"2005"22%6&!691-696.

[26]WANGXL"CAIXF"XUCX"etal.Diversityofnitrate"oxalate"vitaminCandcarotenoidcontentsindifferentspinach

accessionsandtheircorrelationwithvariousmorphologicaltraits[J].1%) 9":'/&, "; <"'$+2:,$:'&, =2+)/2) &/0 *+"$)2%/">

,"-.

"2018"93%4&!409-415.

[27]¨h©"ª«¬"��g">.'@�C$%­®�¯°I±².JK[J].³´�v_5"2013"41%9&!250-252.

[28]�µ¶"�·¸"�¹.ºi»l¼½s¾¿À±²¥l./0[J].ÁÂ�5Ã5Ä"2007%2&!27-29.

[29]FONSECASC"OLIVEIRAF"BRECHTJK.Modellingrespirationrateoffreshfruitsandvegetablesformodifiedatmosphere

packages!areview[J].9":'/&, "; ?""0 5/-+/))'+/-

"2002"52%2&!99-119.

[30]ÅÆÇ"È2e"ÉÊÊ">.ËÌÍÎ�ÏCÐÑÒÌGÓÔHI.JK[J].^HNv_,"2016"37%10&!342-346.

[31]BROSNANT"SUNDW.Precoolingtechniquesandapplicationsforhorticulturalproducts!areview[J].@/$)'/&$+"/&, 9":'/&,

"; A);'+-)'&$+"/

"2001"24%2&!154-170.

LO




