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% Toachievethedouble-winofeconomicandenvironmentalbenefits,howtoincreasethe
degradationrateofproteininthewastewaterandtoreducetheodorsubstancesthatgeneratedduring
thefermentationprocessinthetreatmentofthewastewaterofpotatostarchprocessingwerestudied.
Theaerobic342,5676%04 89:6;<:=0 andanaerobic! >2990=$0 709?24?2%4 weremixedatalow
temperature(15!)andthefermentationconditionswereoptimizedbysinglefactorandresponse
surfacemethodology.Resultsshowedthattheoptimumprocessingconditionswere:theinoculum
amount1.98%,massratioof342,5676%04 89:6;<:=0 to>2990=$0 709?24?2%4 1:2,fermentationtime
48h,theproteindegradationratewas65.32%inthiscondition.Comparedwiththegroupwithout
fermentation,ammonianitrogencontentdecreasedby51.05%,andthephosphatecontentincreased
by18.67%.Volatilemalodoroussubstancessuchasindole,hydrogensulfideand3-methylindole
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wereundetectable,sowasthebiogenicaminessuchascadaverine,histamine,tryptamine,tyramine,
spermine,andspermidine.Moreover,thecontentofgrowthhormoneslikeindoleacid-valinemethyl
esterandindoleaceticacidoxideincreasedduringfermentation,whichwasbeneficialtothe
germinationofcucumberseeds.Thefermentatemethodproposedcaneconomicallysolvethe
problemofwastewatertreatmentofpotatostarchprocessingatlowtemperatureenvironment,and
provideacertainbasisforsubsequentvolarizationoffermentedpotatowastewater.
!"#$%&'() potatostarch,wastewater,lowtemperature,mixedbacteria

!"#!

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

"$%&'()

*+,-./#)01$23$456789:;<

=$%>?9

#$%

% @23ABC:D!"#EFG

%HI&

& '''

J

#(%

#K<LM9NOPQDRS

T%UV% W)!"#EFX#YTZ[\D]^#

_X`

)'*

(abcde$ bfeZT6EFF

%

#&%

#ghijk

+", -

!"##HYTl

. -

me$

, -

#no

(' -

]^

#/%

%[\D!"#me]^Dp

qjkK<L!"#EFXrstuDvw%

xyz{#!"#deEF]^X|}~I�

^>��$���$��$I��$��$���$�

�oZ��

#,%

#��]^�I&��'D��#���

�$�>���\$�Z>��\

#+%

% ����pq#

]^XDI��� ¡I¢£¤Z�¥¦§¨D

[\ZQ©ª#«¬­<®¯XDZ�°±vw

#0%

#

²³^XD���Y)a´µ¶·¸ql¹>º$

»¼$½¾$¿À6ÁÂ¼Ã°±®¯

#1%

% ÄÅÆ!

"#deEF]^ÇÈ�k>jkÉÊË}%

ÌÍ!"#deEF]^DjkÎÏI�k

Ð$>�Ñ$Z�Ñ

#)%

% Z�ÑÄÒÆ�kÑo>�

Ñ�IÓÔÕÖ#<×ØÙ6ÚÛ#ÜÝÞßÊà%

á!"#deEF|}âX)M'D

)

ãÉä'

&

ã

#.'%

#å£æçè®¯éêëØ!

&2(3 !

"#¨ìZ

Qíî#ïWðQ=ñ¶òó#{ôPE=ñ¶õ

öXD¬÷% Òø£ù¨µ¶#ú¨µ¶õö¨û

Uüý)Òþÿ�Ô!#¬"#[Æ$%D&'(

o)*¨D¬+#ÄÅÔ,-.ú�¨µ¶!"#

de]^%

-!¬)Øé!

., !

"µ¶/t!"#deE

F]^D0�1234ù5¨o6�17�89

:¨ú�;!#<õùÄ=>?$@'A>?B�

!"#deEF]^X���D/tC#DEµ¶

òó#FØÂÃ��DTZ#B�G�ZQH�D

ZQ=$I?�6#JKµ¶·D]^ÇÈ'!#

LMÇNOûPµQ% )!"#de³^RS>

jkD?TU #V_W�¢!Xµ #>Y=®¯

Z[\]YZ[^_% `_Æ£a´abcd$

efg· $ ^abhêijD23AkC:W

l#×xyL!"#TmEF·]^Djk\¢

!Bn=op%

*+*

!"#$%

7�89:¨!

'

q¨"(åÔ,H)>?rs

-tuv£Þwx¤Z�¨ûuvXy!

45677

")

23zù{¨!

/

q¨"(åÔ,H)>?rs-|

}v%

~�$��!S��"(

689:;

��Tm)½À$�

À$ �À$ �À$ ��À$ ¿À$ SÀ��m(

<=:>8?@?A@BCD8EF

��Tm)

G7H

���(����

���I���Tm)

IG

��?$ �����?(

�������I���Tm) ������(U

1 bZ���I���Tm%

*+,

&'#()

¼ÒS�

J

��!

47J6K

"¡!¢o

..'' K89@8B

�Z£ÒS�¢( ¤£¥¦§¨©��I���)

IGKJL

1ª«¢(�¬­×®��¢¯I���T

m)

MD)1'

°é��±( U1²³�´I���T

m)µa¶·?�¸¹¢(º»¼¥½��Tm)¾

�¢(Cw¿�Z�T%I���Tm)ÀÁ�-

Ây�(¥¦

HNN=@8O G@CBPB-8?B

��Tm%

*+-

*+,-

*+-+*

!"#$ Vuv)ÃÄÅXD¨ìÆ�

ûÇÈ¸É

(Q

¸Ê�û)

IG

£Ç��?XË

>#

(1 !

°é��

(/ >

#Ì�Ý���ÍÇ��?

U��

/1 >

%

!!!!

!

""""

"

####

#

,,,,

,

----

-

JJJJ

J

MN



!"#$

!"!#

%&

$!

'&

%"

(

!"#$%&'()

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

!"#"$

+6,789:; !"#$%

!""#

!&'(

)*+,-./012334$!56*+708

4

$

9:$!;56*+,<=:>?4

$

9@<

AB)$!CD

%&

6ABE2FGHI*J!KL

MNO

'

6*+PLQRS" !TU !MHQR

S""

!"#"#

<,-.:; VWXYZ*[\]^9

_`8Z*[\

!(#

!

$

a*+,

%) !

[\

$( *

#

+,

b

)-.)

#cdefghb

'-/01

)9_i[\jk

lmn! o<./pqrs$

2

a*+,

%) !

[\

$( *

!

+,

b

&-%(

!cdefghb

$-331

)9_i

[\jklmn!o<./pqrs"

!"#"%

+6,<=>:;

%

% cdefght./pqrs)uv [

\wxb

%) !

! [\yPb

$( *

!

%"%

)pz{|

}!cdefghg~b

%1

#

41

#

/1

#

$1

#

)1

!o�

[\�.�ppz�x)�("

4

% *d�{t./pqrs)uv [\w

xb

%) !

![\yPb

$( *

!cdefghb

41

!

2

�*@

$

�*pz{g~b

%"/

#

%"4

#

%"%

#

4"%

#

/"

%

!o�[\�./ppz�x)�("

!"#"&

+6,?4@12:; ��Z����!

��*d��{#cdefgh�

4

6�����

z)]�Vh! `83���n0)�B��!�

� "

56789: ;<+6=> (-2

� _ ! � "

?6:>=@A

?BC+B78>6 56789:

`8v��^(" ������

�N

"

"

)

!

*+,-./

'()*+ ! ,-.+/01+23(* 4+5062 7(839/5

!"#":

;A:; &v��^(� ¡)]¢9

_`8�£��!,

") !

[\

D( *

!o�¤�&¥

[\%#

2

a*#

D

a*#]^|¦*[\§�).�

p#¨©#ª«¬#­®¯p#°[±¯p#¨²«³

´¯µ¶·�"

!"#";

BCDE-F:; ¸6¹º»�¼¢½

¾¿)�À[\mn#|*[\mnÁ

"2 CE

!&Â

ÃÄÅ)

.2

ÆÇÈdÉÊËÌÍ¹º»�! ÎÏ

ÐÉnStÑ! ¸6ÃÄ

&

ÒÓ�!

F( !

Ôw¹º

F G

![ÕÖ×�Ø�[ÕÙ#[Õs#ÚÛ¶x"

!"%

0123

!"%"!

GHIIJKLMN Ü[\�)mn!"

H?I

./p�ÝÞ,ßàá�o�âã�).�

ppz�x!.�pàäå$�æ

%

"

4

!

56789:;

<06" ! =/93+02 53(24(/4 8>/?+

!"%"$

OPIJKLQN çW

JHKL &D.F

'

F2M(

(èé�êë�ìíîïðîñò)

!"F#

`8oî"

!"%"#

RSTIJKLQN ª«¬pz�óì

�(�"ôõö÷øÝùú«¬!ú«¬û@Lü

ª«¬ýþÖ¦ÿ!5d"îìHø(¦¯

!".#

"

!"%"%

OUSIJVWQN �"#�$%²«

&'áoîmn�()*+²«pz&h"

!"%"&

XYZIMN �",-§Aø.òoî!

VW

JH )223-F2(

'

F2"&

(/ã0123àä /ã

�µ¯­ìoî)`8oî

!"D#

"

!"%":

[-\]^QN Ü

) CE

âã456¤7

�!"8H

)2K.2 !C 5NHK?IO B: P5QR

9Ü:;

<ì�=`â>?Í7@!5

32 !

0A

.2 C8:

!B

CDEFGH9Ü<9Ü

.2 C8:

!ÜH!IJ?Í

KAø.á`âL&wó

')2 !

%r'

. C8:

!M)#

"

J?

9_b*

,PS) QR

MNOPQR&

2-F) CC#.2 CC

!

2-F) !C

%!STUw&VWwó

)2 !

!XY

M C8:

$

Î

D !KC8:

UwZ

F)2 !

!XY

) C8:

%!`â[w

ó

F)2 !

!\K]^ó_K!\K`z

M-2 CEKC8:

!

a&``â"

QR

9_b*bÉcdÐÉe&

;T

%!Ð

Éewó

F.2!

!fghwó

M(2!

!bÉiz

02 6N

!

!K"

jokl

.)$))2

!M&#

"

!"

#$

#

%&'()*K1

$

2+,- D+,./0

M M M"M

2 F M"F

SM . M".

&'



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

&* )+,-

!

./ 01

"

23/+4+50/+6, 0,7 $331+80/+6, 69 :.;4.,/0/+6, %6,7+/+6,< 69

=6/0/6 #/0;8> ?@+8. 0,7 $331+80/+6,

?2*!A$) 2: :22B #%("A%" $AB C(2'"%&A2)2DE F61G HI (<<@. JK IKIL

!"#"$

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

!

! !"#$% &'

"# !$

!""(

! %$

)

*

&

+

&

),#-./

!"!'!!

!012'34

(!)*

"5(

!## !$

-.67

+#,

)*89:8" ;

#-.. !%

<=">?0!@A"BC

$/&01201

6D

(!+*

$

.

! 9EFG HIJ%

345678 9/:;<=> ;?$/

@11 =A /!+

J#

!-+ !%

"

!## %%".-! %%

!&KLE%

9

EMN+"

B

EOP"QRSTUV%KLE-.

/

!2"

W

#C+-# %DE

X

F"!"

&

+-# %DE

YZ[

"!F"

"

\]

! %DE

&

F-! %DE

YZX

F"!"

"\][

!.-# %DE

$K

^

#-A" %$2%DE

"J_

'# #

"0!^

. !$

(!F&.#*

$`IF

Gabcd%efghij#

GH6I57J8K74L <JEDM45DJE

"

G1<

!_R

""# #

"khilmn`Ieo

" "## N

"

philmn`Ieo

&'"# # N

" qrq#

/O754DE

P48

!

.'! Q?4

$W

:&=74K R"##S

A"stuvwxye

o#

T?

!z{|}#

/G

!~��hi01����

(.!&..*

"

��(�G

9E4HL85!-R-!

$%��7t$

A

! ���� ��

#-#"

'

#-"

'

!

'

"

'

!#

'

"#

'

!##

EU2%$

w���89"����`^3Rw��."

��`^3RX���"��.X���"���

��`w����

(.A*

"�������U�E ¡

7¢£

.

$

!

%

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

&'()* % +,'-.'/. 01/2*3

'

! �¤¥`^3Rw¦§ ¨��©w�ª

!"w.6��./«¬­�������U0

1¦§$

#

8

V

$!%

!

"#-##!

%

.

mA%

#

8

X!"A¤¥`^3R"

EU2%$

&

$

X!"A

.6��./«¬­�����©w`^3R"

EU2%$

&

%

!

X:8Y�(89w-."

!$

&

%

.

X&'

w!"-."

%$

$

%"!

./01

®¯

.

�°" ±²³´µ¶

.

·¸¹º»¼

½"¾¾¿À$ÁÂ¸Ã"ÄÅ

.

·¸ÆÇÁÈÉ

Ê("Ë�(?ÌÍÎÏ$

2

% %

345./01

456" % 7-,'68-53,59 *::*9, ,*3, 8: % 3,/'5-3 8: ('9,*/5'

%"%

67801

%"%"!

-./01234567'89:;<=

ÐÑÒÓÔÕ+AwªÖ�w×ØÙÚÚÛÜÝ

Þº�3Rw2ßàáâ$ ã¯

A

Ëä"ÜÝåæ

`^67wáâ"²ç`×ØÙèéß5êëì×

í" åæ-.67W

.,

Y²³`×ØÙîß"ï

.R-F!,

$ ðåæ-.67;ñY"¸æ3R;í"W

í_òó;ô¸æõ�Ë}Û×í" º»ö÷"ø

ù²³`w�(Ùí&åæ-.67;úY"Ë}

øù¸æûüý�`þÿE!"#" øù¸-$

%"×ØÙn×&àðåæ-.67X

",

Y"²³

`×ØÙª&�'é"Ë}(Õ+AªÞº�W"

#A$?u)*+"øù,-¸æ$%$

2

;

9:;<=>?-@ABCDEF5GH

456" ; <::*9, 8: .5::*/*-, 5-891)',58- '=81-, 8- >/8,*5-

.*6/'.',58- /',*

%"%"%

-.>0?@5A7'89:B<= Ì

¸ÎÏY"¸æÛª.�Ê("/ÛÂ�012¸

wº»$ ð

#

3¸4

'

5¸`^6X

!!.

Y"²³

`×ØÙîß"X

A!-AR,

&ð

#

5¸

!'

5¸67á

úY"²³`×ØÙ8n×9)"¢¯

'

$ :Ë}(

ã?Ì¸Aw

#

3¸X;`<=>¸"Û?º&æ

@ªº�õ�wABH¥(((C¸D¥

(.'*

$ EFÎ

G"C¸D¥@ªHIwI¸}J"ËßKI$ú

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

.

,-./&01/23 'V!-''A "!(S#-#!R !' #-FF. F!

45,-./ 'V#-#!! RR(S.-#+A F' #-FF) )F

,-./&61/ 'V#-RA# #F(S#-##! .) #-FF) ")

A&,-.78 'V#-#A. !)(SA-RF. )' #-FFA R!

,-&A&9/ 'V#-##' A+(S+-"!! AA #-FF+ +R

,-&A&2: 'V#-#A' A"(S#-##. )# #-FFF #+

IIII

I

JJJJ

J

KKKK

K

????

?

LLLL

L

IIII

I

MM



!"#$

!"!#

%&

$!

'&

%"

(

!"#$%&'()

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

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

.#3456#/7#

!"#$

" 89:;<=>?@#

ABCDEFGH1IJ1K#LMNOPJQR

STQ"

)

!

*+,-./0123.456789

"#$% ! &''()* +' ,#''(-(.* /011 -0*#+ +' 1*-0#.1 +. 2-+*(#.

,($-0,0*#+. -0*(

3%4

9:;<=>?

U=

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

VWXY

3

Z[\]^

_4`abcd#efZghBijkl4mna

bop $

!45678"92726:";<70=#9>7>0"$%<7:<"

<

9

0782$

<

qr

?

8s#tuovwx

&@2725

yz#{c

m

&427<>8 :

#|yz#}~��

'

<

427:0? >

#

'

<

ABC

4

27:D< 0

# r��tu9�R�

:D7<0E

J��h�

XN�PQRJ��# 8����NOPQR�

W" efop���ab��?�lm��J�X

�%

(4=7=6:

#

$4<70

&8���#��

<

���XNO

PQRJ���� $

$)"

# ¡#5P�¢

F

£5¤

¥w�"

@

4

9:;>?ABCDE

5067( 4 8(1#$. 0., -(197*1 +' -(12+.1( 19-'0)(

(:2(-#/(.*07

!"#

"$%&'()G

E

$*%+,-G

.=/!?/0

12+34

5GE

> 37?> <7== ?:76D5

< <7== <7== 5573==

3 <7== <7== 5D7>06

? >7== >7== ?=76=3

5 <7== <7== 567<3>

6 <7== <7== 5D73>3

D <7== 37?> ?<7<05

0 <7== <7== 5575D0

: =75: <7== 5=73<0

>= 37== >7== ?37D=5

>> >7== 37== ?:7036

>< 37== 37== ?07<><

>3 <7== =75: 367>0?

@

!

FGHIJKLM@

5067( ! ;.07<1#1 +' =0-#0.)( +' -($-(11#+. /+,(7

6789 :6; <=> ?6 * @ &@ ABC

DE 5D>73>= 5 >>?7<6= 06706= @ =7=== > HI

+ =7=80 > =7=80= =7=": =706: >

$ 6"75?= > 6"75?= ?D755= =7=== " II

"$ 5750= > 5750= ?7"?= =7=D0 8

"

"

5:7"== > 5:7"== ?57=>= =7=== 8 II

$

"

?D:788= > ?D:788= 86?78:= @ =7=== > II

F7 :7">= D >78"=

GHI 570D= 8 >7:6= "785= =7">8 :

JK7 8788= ? =708=

LM 5D>78>= 5 >>?7"6= 06706= @ =7=== >

¦$

I

 v§yz%

&,-.-/

&#

00

 v§¨yz%

&@=7=>

&

#5P�©/£5¤¥w�ª«¬­®¯°

±3²³´µ¶·# ¸�F¹º�~J»¼½�#

¾¿XNOPQR��À�#ÁÂÃyÄ�ÅFG

hBJyz»¼½�# ÆÇ

5

" U=

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

07=

VWÈÉ��NOPQRJÀÊ;<�W $

=

Ë#Å

?

Ë#P�© 

"7=!>7D

# £5¤¥w� 

>7:0E

'��ÌÍNOPQRS 

56756E

"

3>!

67869:

3>!>?

;<-.=>?@A#BCD#EFAGH

IJKL ÎÏÐÑÒÓÔ¹º²ÕÖ×#ØÙÚ

ÓÔ?JÛÜ�

!>$

#ÝÞ�ßÜ#ÅàÜ#á¼½

�#8ÙÚâ#;<ÍJãäåæ#çèNéPJ

&'



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

&* )+,-

!

./ 01

"

23/+4+50/+6, 0,7 $331+80/+6, 69 :.;4.,/0/+6, %6,7+/+6,< 69

=6/0/6 #/0;8> ?@+8. 0,7 $331+80/+6,

?2*!A$) 2: :22B #%("A%" $AB C(2'"%&A2)2DE F61G HI (<<@. JK IKIL

!

!

"#$%&'()*+,-./012134!

"#$% ! &'()*+(' (,-./0' 1#/$-/2 *. 34' '..'03 *. 34' #+3'-/03#*+ *. 35* ./03*-( *+ )-*3'#+ 1'$-/1/3#*+ -/3'

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

!"!#

./0123"

!$!"!#

#$

!

6

*+,-./5675

"#$% 6 7'-#.#0/3#*+ '8)'-#2'+3 *. )-*3'#+ 1'$-/1/3#*+ -/3'

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

!"!#

./0123"

!$!"!#

%$

!

9

89:,;<=5675

"#$% 9 7'-#.#0/3#*+ '8)'-#2'+3 *. )4*()4/3' 0*+3'+3

4567$ 89:;<=#><=?@ABCDE

F.!<GHIJKLM457N

%#"&'(

!23O

PQIR<="

!"!"!#

%!STHI<=UV23O

PQI<=!W%

%

$ -<=XY&!Z[\JM]

^_`aQI<=bcHI<=de"fY_g

O!HI<=hZ[\M]^_i

'")% *+,-.

!jk

<=l23"

!$!"!#

%mO!n23"

!$!"!#

%OPQ

I<=!W%

/

$ oXpqr<=!F.&JZ[\

M]^_mO! sVtuN-pqrJv9w!F

.&xyezZ{y5NZ[\!|}F.&Z[

\M]^_~D$ ��M]^_XO���.��

���!��]J��e8P�rq�!k<=J

?@ABCF.&��M]^_N

&"&& +,.

! 23

OP��l"

!$!"!#

%$F.opqr<=�!���

]4�! HI<=�F.&��M]^_N

0"%&

+,.

!jk<=l4�

#0"!#(

!W%

)

$ IR-<=

XY&dV4�?@ABCDEF.&J���

]! �sVt�PHI���I���I�l�!

��

'

RIR�e������pqr�U!V�

!h ¡������!¢�e£4�¤?@AB

CF.&��JM]^_$

:%;%:

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

C¥.&�e¦]JezrM!tpqrq�J§

¨©�ª! «?@ABCDEF.¬¨<=h!�

e¦]Jpqr­®!�&K¯MtpqrJ°±

ez�²³!"´1�pqrsµ¶q·¸KL¹

º�.5»s89J�ª[�¼½!N¬¾g¿�

�!ÀsVN��)V¶q·¸KÁ¹Jpqrg

¿��

1'%2

$ �KLM-.5XY&�¶qÂeÃÄ

UÅÆJÇ�È&�É!ne´�ª[oÊË¹J

v9�¶qÌÍ&ÎÍÏÐÅÆrM$ �+

#

sÑ!

k<=J?@ABCF.&ÌÍM]^_N

3"/'

*+,.

!ÒqrÍM]^_N

4"%% *+,.

!Ó23OP

MN



!"#$

!"!#

%&

$!

'&

%"

(

!"#$%&'()

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

)

!

*+,-./0120

"#$% ! &'(#)#*+,#-. ,'/, -) +00-.#+ .#,(-$'. *-.,'.,

3

1

0120456789,-./

2+34' 5 6+#. /73/,+.*' *-.,'., #. ,8' 9'(#)#*+,#-. ':;'(#0'.,

!"

#$%&!'"#!$(

)* +* ,* !* -* ./* /* 012*

345 %&'(!)&*+

,

6 (-'.!)-)/

,

6 6 0-(1!)-)(

,

6 2-//!)-)1

,

) 78 6 0-/0!)-)1

3

4-/(!)-)1

3

6 6 6 6 /-4'!)-)(

5

( 78 %-'(!)-)'

,

/-00!)-)4

,

4-/(!)-)'

3

6 6 6 6 %)-'%!)-)/

3

9:8 6 )-20!)-)0

5

6 6 6 6 6 )-20!)-)0

6

:

<

0120;<=8,>,-?@

2+34' < ='4+,#9' *-.,'., -) 9-4+,#4' /73/,+.*'/ #. ,8' 9'(#)#*+,#-. ':;'(#0'.,

;< 2=

=$>?78

34@ ) A8 ( A8 9:8

B;

CDECFEGB 6 9-)9!)-1. 6 6

HIEJKGLB (-%(!)-0. (-.2!)-./ .-9%!)-.0 0-(9!)-.2

JMB 6 6 6 %-)2!)-)9

NIEJOGLB /-'1!)-(0 6 6 0-9/!)-0'

NCIEJPGLB 6 ..-.'!)-9' .-'/!)-0. %/-/2!)-9.

QNRB 6 6 )-'(!)-). 6

NSTUOGLB 6 /-99!)-'1 1-)9!)-/. 6

PIEURGLB (-12!)-0. (-%9!)-0' .-10!)-.. 0-')!)-%1

V;

.:IT:.:WXYNOBEV 6 6 6 %-01!;-;'

Z[EDIYIV /-(%!;-(1 6 6 6

0:L\NPBY]^V 6 6 0-0/!;-.( 6

NCBYC_V 6 6 6 %-%1!;-;2

`;

%:MX:0:` %;-11!%-0( .-2/!;-%' 0-/%!;-.' 6

.:aX:%:` 6 1-90!;-(0 0-12!;-.( 6

bc` .-.!;-%/ %-/0!;-;' .-;.!;-%1 6

Y;

defEJg` 6 6 ;-9.!;-;' 6

_Y 0-.(!;-%' 6 6 6

WCY 6 6 %-%(!;-;9 6

gCY 6 6 6 (-%/!;-0%

MY %-0!;-;/ 6 6 %;-.9!;-;(

.h.:iDE[E_Y 6 .-;%!;-%. 6 6

!"#$%!

!<;-;1

"#&'()*+,-./01

23456789:

;-20 "=7$

#;<=>6?8@

ABC7D$ E*FG*H,I234JKLMN

=OP%

0:

QROP% STU@VWXABCYH

7D#Z[

/

$\]G*^H,-./0123_`

abDIcd<=>6efIABC7D#ghi

G*jkl+,_`-./0m23#noBC7

DI>6$

>?@%A

67-.89:;<#=>?@ABC =

pq\]#rsatujvw'(xyzey{|

}R~z��%z}R~���cd������

��������k#�����N��4VW>

6I

>.(?

$ \

'

4G*+,�-./234}R~D

����E*�+,�#�<=K+,I�$ jv

&'



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

&* )+,-

!

./ 01

"

23/+4+50/+6, 0,7 $331+80/+6, 69 :.;4.,/0/+6, %6,7+/+6,< 69

=6/0/6 #/0;8> ?@+8. 0,7 $331+80/+6,

?2*!A$) 2: :22B #%("A%" $AB C(2'"%&A2)2DE F61G HI (<<@. JK IKIL

!" #$

$%&'!"

()* # +, $ +, -.,

/!

01/ %&#'!#&#( 2 2 2

3)*)45/ %&'(!#&#+ 2 #&,(!#&#* %&%%!#&#+

36)*)75/ %&$(!#&%* 2 2 (&'$!#&%

*8()9:;0</ 2 %&+-!#&,+ 2 2

1/ 2 2 2 %&*.!#&#,

5=

45 #&.*!#&#' 2 2 .&.-!#&%%

495 %&*(!#&.* 2 2 %'&,-!#&#(

>!

0> 2 2 2 ,&+,!#&#.

*8$/9?@;0> 2 %&$%!#&(- %&$-!#&,* '&%$!#&%(

ABC> 2 2 2 2

D!

'/E5/*/D %&*#!#&#* 2 2 2

FG9D 2 2 #&.#!#&$* 2

$/<;/(/@;/9HIJD 2 '&$,!#&*% *&+-!#&.* 2

IJ! */KL;IJ '&*#!#&*$ %&(-!#&.- *&$%!#&%* *&-%!#&.*

MN

!O

PQR 0 2 2 2 %&(,!#&%$

1;0 2 %&*#!#&$' %&$%!#&+* 2

%8$/S@T;0 2 2 *&$*!#&,' *&*#!#&.(

*8(/S?@;/%8$/0U 2 2 %&++!#&.+ 2

!"

!

"

"

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

#$%&' " ()*+'*+ ), $-.*) $/.01 .* 2)+$+) 1+$3/4 56./' $,+'3 -.7'0 %$/+'3.$ ,'3-'*+$+.)*

V;WX!

$%&'!"

(Y* # + $ + -.,

Z[VW #&$(# . #&#,. ' #&#%- - #&%+' $

\VW #&#-- ( #&#$# % #&##$ # #&#', *

]VW #&#(- . #&#'$ , #&##- + #&#'+ %

^VW #&'-* + #&#-. $ #&#** ( #&%,% '

_VW #&#(+ - #&#'. , #&#%# % #&#$, '

`VW #&#-' # #&#'. $ #&#*# ( #&#,, $

abVW #&##$ . #&##, - #&##- $ #&##+ (

cVW #&#., ( #&#-( - #&#%- # #&#+* +

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

efVW #&#,+ . #&#-% - #&#** * #&#-# -

fVW #&%%' ' #&#,% - #&#*, $ #&#,( $

gVW #&#.$ * #&#(' - #&#-$ $ #&#+* '

0`VW #&#.. - #&#-, * #&#'# + #&#+( .

hVW #&%#- - #&#+# # #&#'# + #&#++ *

iVW #&#$- ( #&#'+ , #&#%# , #&#'- -

jVW #&#.% $ #&#-# ' #&#*' % #&#(. *

kVW #&#.( % #&#-- - #&#*- + #&#,# .

lmnV;W %&.*' , #&.%% # #&'$' $ %&*%- +

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

678!9:;$<,/01=4><?@.AB

CDEF+GHIJKLM!NOPQRS01T

U""V

,

:W!XYZ$[\]^_+`ab1

/

cS1de#fg`ab1#`ab1

/

hS1#

'/

`abijkl7mnT8Uopqr!stu[

\^_:;vl7Hwxy"

MK



!"#$

!"!#

%&

$!

'&

%"

(

!"#$%&'()

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

!"#$%&

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

-./ 012./

3456&7869: '())!*(*+ ,(-*!*(*+

;<3456 ,(.+!-/*. ,/0+!-/-.

3456&=86 ./12!-/-3 ./14!-/-3

0&345>? 0/,-!-/-3 0/)'!-/-+

34&0&@6 4/41!-/-+ 1/3-!-/-3

34&0&9A 4/++!-/-3 ,/21!-/-3

BC .DE56 .DF56 GHI*57$

JK )0/00

8

20/00

8

3/42,

8

-./LM ,)/)2

7

2-/33

7

3/-11

7

02./LM 2-/-3

9

2)/)2

9

+/,2,

9

))))

)

****

*

####

#

+,$-!

[1]!"#.$%&'()*+,-./01,2345/678/9:[D].;<!;<=>?@"2018.
[2]ABC"DEF"GHI"J.KL&MN)*O,PQRSTUVWXDYZ[\]^[J]._`abcd"2018"59(12)!

4-6"10.
HEJQ"JINJX"HUYF"etal.Effectofdifferentpotato-starchprocessingjuiceirrigationonsoilnutrientsandheavymetal
content[J].!"#$%"& '()*#&+ (, -$*".)+/)*0 &#1 2(*34/*5 6."3#.3 &#1 7389#(+(:5

"2018"59(12)!4-6"10.(inChinese)
[3]AGORINYASARAH.efghijVkl\mnopqg0rstKL&MN*u+, COD\vw[D].xyz!xy

z*u{@"2019.
[4]|}~"���"��"J.KL&MNn��,-./��0����[J].�����*u"2018(6)!31-37.

LIFR"HELP"WANGY"etal.Wastewatertreatmentinpotatostarchproductionandcomprehensiveutilization[J].;3*3&+ <
233= >#=)4/*5

"2018(6)!31-37.(inChinese)
[5]KOWALCZEWSKIPL"OLEJNIKA"BIALASW"etal.Thenutritionalvalueandbiologicalactivityofconcentratedprotein

fractionofpotatojuice[J].?)/*"3#/4"2019"11(7)!1523.
[6]��.KL&MN)*+,��d�9:[D].���!��cd?@"2012.
[7]|��.��7MN+,��\��� 9:[D].;<!;<�*{@"2012.
[8]!¡_"¢£¤"¢¥¦"J.£§2stKL&MNO,j¨©ª«§¬­�®¯�o°±[J].�²�®¯*u"2021"47

(8)!158-164.
ZHOUHN"ZHANGYS"ZHANGHL"etal.Screeningofastraindegradingproteininthejuiceofpotatostarchandanalysisof

.

@

/0123456789:;<=>?

ABC+3 D ;(#/3#/ (E F+B#/ 9(*G(#34 "# /93 H)"83 &E/3*

G"%3= C&8/3*"& E3*G3#/&/"(#

IJ K

@ABC1D)E

³´«®¯µ\KL&MN)*O,¶·µ

R¸¹º»\®¼½#®¼¾#¿ÀÁ7\Â�v

ÃÄÅÆ"2ÇvÈB¸¹º»É®"3Ê

4

$

.

L

1D)E

ABC+3 L M3*G"#B/"(# *34)+/4

Ë!ÌÍÎÏÐÊÑÒ

-/-,

,ÓÔÕÖ×%

!:-/-,

&'

2wØÙÚ´«Û¯2Ü¨©ªÝtÞßV

»àáâ#ãäJåUHæ"çÇ�Ú¸¹Û¼è

éjRåUoª\êë' ìí"KL&MN)*O

,³´«®¯µBîïð¶·"2ÇvÈB¸¹º

»É®"ÏñÞò�óO,BîôõPQö÷ø

ùú'

Âûüýþÿ!"#«%

'

$«&�%ª&'(

«%

-

$«&´�Û¯KL&MN)*O,">è!

ìæ*^+,- ./Û¯*/"0RrBîåU

oª�12V±'Ò

3, "

Û¯

'1 ;

\ÅïÛ¯3

4Þýþÿ!"«!%ª&'(«ª[5Þ

3/2#+/-

"

6º78V9Þ

3/416

' Òí./*/34:Bî

 ;- "<ÃÊ=!¨©ªst¾Þ

),/0+6

"Ö×

�Ú!«Û¯ %

!:-/-,

&( äâ>ª[�7Þ

+/1)

$<5=>

"?@Û¯AB�ø

31/)26

(àãª[�7?

@Û¯AsCø

,3/-,6

(DEF#AF#GFJno

F@Hl"InoFª[�7JÞ

-/4? $<5>

"Ö×

CÚrK��A%

!:-/-,

&(LM#N/O#

?@

PáL

MJQR2oª@Hl(Ïñ´�«ÒÛ¯èéj

SonÁTæª[�7U)" DàáâZ[VW(

ÜrBî£X¶·µ2üÈB¸¹º»\Û¼"ì

íÜÆYZýþÿ!"«*[YZ%ª&'(«

´�+�ÚKL&MN)*O,\Û¯"2Ö×ö

�¨©ªst¾*\]R2oª�n"\]øR^

_\h`"aRSonÁbÇ£XÈBÂ�'

&%



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

&* )+,-

!

./ 01

"

23/+4+50/+6, 0,7 $331+80/+6, 69 :.;4.,/0/+6, %6,7+/+6,< 69

=6/0/6 #/0;8> ?@+8. 0,7 $331+80/+6,

?2*!A$) 2: :22B #%("A%" $AB C(2'"%&A2)2DE F61G HI (<<@. JK IKIL

itsfermentationproducts[J].!""# $%& !'()'%*$*+"% ,%&-.*(+'.

!2021!47(8)"158-164.(inChinese)
[9]!".#$%&'()*+,-./0123456[D].78"789:!2017.
[10];<=!>?@!ABC!D.#$%EFGH2IJKL-./01MN[J].OPQR!2020!40(1)"46-52.

ZHANGYX!LIUHY!FANGHT!etal.Theby-productsofpotatostarchprocessinganditsresourceutilization[J]./0+%$
!(-+* 1 2'3'*456'

!2020!40(1)"46-52.(inChinese)
[11]ST.U+VWXYZ)[\]^_`aLbcdef/[D].ghij"klmVn9:!2019.
[12]Popqrst+uv,OPPowx/t+yz{.|}O~��[�� �����:GB/T6432-2018[S].��:OPw

x���,2018.
[13]��.����������)Ou���[������[J].��/H!2014!41(2)"115-116

CHENY.Evaluationoftheuncertaintyforthedeterminationofthetotalphosphoruscontentinwaterbyammoniummolybdate
spectrophotometricmethod[J].!7-4%3&"%3 /0')+846 ,%&-.*(9

!2014!41(2)"115-116.(inChinese)
[14]�� ¡Powx"SMPTEST2081-1"2015Am1"2016[S].
[15]¢£¤!¥¦§!¨�©!D.HS-SPME-GC-MS�ª«¬9­�®¯°�[±²³K´[J].OP34µ_:¶·!2019!25

(24)"84-90.
DENGYJ!XURC!ZENGCJ!etal.Analysisonodorouscomponentsindifferentprocessedproductsof!"#$%&'(")* *+"#$,*(*

byHS-SPME-GC-MS[J]./0+%'.' :"-(%46 "; <=>'(+)'%*46 ?($&+*+"%$6 @'&+8$6 A"()-64'

!2019!25(24)"84-90.(inChinese)
[16]FANGHT!CHENJL!TIANYQ!etal.Chemometricscharacterizationofvolatilechangesinprocessedbayberryjuiceversus

intactfruitduringstoragebyheadspacesolid-phasemicro-extractioncombinedwithGC-MS[J].:"-(%46 "; A""& B("C'..+%3

4%& B('.'(D4*+"%

!2020!44(6)"1-11.
[17]LIY!ZHOUCX!YANXJ!etal.Simultaneousanalysisoftenphytohormonesin-*#.*//0+ 12#("#$ byhigh-performanceliquid

chromatographywithelectrosprayionizationtandemmassspectrometry[J].:"-(%46 "; E'>4(4*+"% E8+'%8'

!2016!39(10)"1804-
1813.

[18]CAIBD!ZHUJX!GAOQ!etal.Rapidandhigh-throughputdeterminationofendogenouscytokininsin3#45* /*)$6' bybare
Fe3O4nanoparticles-basedmagneticsolid-phaseextraction[J].!:"-(%46 "; /0(")4*"3(4>09 F

!2014!1340"146-150.
[19]PANXQ!WELTIR!WANGXM.Quantitativeanalysisofmajorplanthormonesincrudeplantextractsbyhigh-performance

liquidchromatography-massspectrometry[J].G4*-(' B("*"8"6s!2010!5(6)"986-992.
[20]NIUQF!ZONGY!QIANMJ!etal.Simultaneousquantitativedeterminationofmajorplanthormonesinpearflowersandfruit

byUPLC/ESI-MS/MS[J].H%46 @'*0"&.

!2014!6(6)"1766-1773.
[21]SIMURAJ!ANTONIADII!SIROK! J!etal.Planthormonomics"multiplephytohormoneprofilingbytargetedmetabolomics[J].

B64%* B09.+"6"39

!2018!177(2)"476-489.
[22]FLOKOV"K!TARKOWSK#D!MIERSCHO!etal.UHPLC-MS/MSbasedtargetprofilingofstress-inducedphytohormones[J].

B09*"80')+.*(9

!2014!105"147-157.
[23]CUIK Y!LIN Y Y!ZHOU X!etal.Comparisonofsamplepretreatmentmethodsforthedeterminationofmultiple

phytohormonesinplantsamplesbyliquidchromatography-electrosprayionization-tandemmassspectrometry[J].@+8("80')+846

:"-(%46

!2015!121"25-31.
[24]¸:¹.º´»¼�^]½¾^¿ÀÁÂÃÄÅÆ[ÇÈLÉÊË�ª[D].ÌÍ"ÎÏ9:!2020.
[25]ZHANGS!ZHENGW!WANGH.Physiologicalresponseandmorphologicalchangesof7")"#2/$.+* *8*/1$92 toanalgicidal

compoundprodigiosin[J].:"-(%46 "; I$J4(&"-. @4*'(+46.

!2020!385"121530.
[26]ZHANGYZ!ZHANGWX!CHENXL.Mechanismsforinductionofmicrobialextracellularproteasesinresponsetoexterior

proteins[J].H>>6+'& 4%& <%D+("%)'%*46 @+8("5+"6"39

!2020!86(19)"01036-01020.

MI


