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!SchoolofFoodScienceandTechnology,JiangnanUniversity,Wuxi214122,China%

>48%+)$%

& Bird'snest,atraditionalhealthfoodwithrichnutritionalvalue,hasreceivedlittleresearch
attentionregardingtheeffectofheattreatmenttemperatureonitsproductquality.Inthisstudy,the
bird'snestimportedthroughChinesecustomswasusedasrawmaterial.Thefreshstewedbird'snest
productswerepreparedthroughheattreatmentsatdifferenttemperatures.Themicrobialindicators,
'( ='.>7 digestionrateofproteinandsialicacid,andsensorypropertiesofediblebird$snest(EBN)
productswereinvestigated.TheresultsindicatedthatEBNproductsshowedcommercialsterility
duringonemonthofstorageaftersterilizedfor30minat110! andabove.Theresultsof'( ='.>7

simulateddigestionrevealedthatsialicacidreleaserateofEBNincreasedsignificantlywiththe
increaseoftemperature,reaching90.19%at120",significantlyhigherthanthatachievedfrom
stewingat100#(!$0.05),whichwas46.22%.TherewasnosignificantdifferencebetweenEBN
treatedat115% and120& (!'0.05).QuantitativedescriptivesensoryanalysisindicatedthatEBN
stewedat110(and115)exhibitedmoderatehardness,smoothness,chewiness,elasticity,andegg
whiteflavorwithappropriateintensity.However,furtherincreasingthetemperatureto120* caused
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sensoryqualitydeterioration.Overall,EBNstewedat115! for30mincouldprovidetheoptimal
heattreatmentparameters,ensuringsafety,nutrition,andsensoryquality.
!"#$%&'() heattreatment,ediblebird!snest,colonycount,descriptivesensoryanalysis,!" #!$%&

digestibility

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

12345#26789':;#<=>?@AB

CDECFGHIJK

!"#$%

$ LMNO%PQ(RS

TUV0WXY+Z["\]!"^0_`aG+

b"cd)*#PQe+(fghijklmn&

!"opqrstu

&'(

vwxrD

)(*

""(

(yz{" #|}~o��vyz{rstu

�=v+H"c�yz{���0'!"{($ yz

{I�0

+#

��78�{" #_`����v�

GH"�����GH��v���������

��o"����:�M ¡^-"¢£D��¤

¥%GH�[¦F"#§¨78©ª�( ¡«V

¬t" ­®¯°:W*±yz{²�³´§¨:

;%<=ABC%µ¶·¸C

!,%

$ yz{v¹ºt0

»¼º%½�¾¿º%�xr¾¿º"!"ÀÁov

yz{§¬t��xr¾¿ºv¹Â��

!&#-%

".j

Ã%ÄÅÆÇÈ.´_ÉÊ-"dËÌXÍKÎ�

Ï§ÐÑÒÓÔ�yz{(��¹Â"ÕÖt×r

sØÙ"ËÌKÎØ="ÚÕÖt×rsØ§Û"�

ÜÝ�ÞßvÛàØá$

0âã2äåGH�æáçrè"\]!"é

b�êëÛìíî-=ï=ðvâñPÂ"_òó

ÑvôõöÈì÷øùw�rúûÐÑ´Úøù

!"w�rvjÃKÎüyz{v��¹º�Ë

Ì" ý��=ôõöþÿ!"!"#ûv²Èû$

$%&�!"v¯°Z¡'o�(!"ÀÁ<Ó

yz{%)*GH+ûP,

!.%

"-2&�ôõöïÑ

Ö!"VbåGH./û%0aHr�1jÃû�

!"#ûv¯°$ c2"�+-!"0ÀÁ"3ò4

5ôõöïÑ67v!"VboåGH89�:

;èàvñ<=u" >ò?¿åGH@/vôõö

AB$C´_ÉÖD

"''

%

""'

%

"",

%

"/' !

Et¥õö

0' 123

67!"vZ¡0aVtvjÃFG�!

"#û">òôõöïÑÖ\]!"6b@/û�

+-brvøù"0+-!"v0a¯°D\]!

"véHÃGéëI¯°<J_òöKLM$

*+*

)*+,-

!")NOP!QRST+b2UVW*X�)

Y�ZP*[\]u^a_#`abcd{d)%e

'fÃIgh2UVW*iw�j#kw�j)

42516

VW*yz{)Òlmn2UVW*doghp0t

qr&

*+,

./+01

789#:4#,;<

sÂðCtuãñv)Òlwx

yzGH{v|}2UVW*

=>&;;<

~ï��)Ò

l���)��2UVW*

?@AB)/-;

��Â~ï

^a�) Òl_~�I{v2UVW*

4C#=D#/EF

��ë^�) ��������2UVW*

GF+H

;.=

u�ï�jÃ�) Òl���×2UVW*

<52IJ3KI";;

=KzÕ��9')�%@��VW*=

KzÕ��{

C6KJLM /&),

)�%

C6KJLM

VW&

*+-

23

*+-+*

,-:/;.< �>�Ó

$N;; 5

!"S

 ¡¢£¤¥o" ê¦

/;; 1:

rsTÑ0

;N, 5O:

vX��" §:

" P

Æ¨©¥ª" t¥�

);

#

";;

#

"";

#

"",

#

"/; !

]«

0; 123

"do

);

#

";; !

î-�

¬êô"

"";

#

"",

#

"/; !

î-=ðtuãñ­êô&

*+-+,

,-:/=>?@ABC 3ò45ïÑ

ôõöÆ!"VboåGH`®�ñ<TÑ"�§

:

"N, P

#¯8÷ôõöv!"^0Ö°«& ñ<=

u]u^aP±£²%³9�

?Q$-.)N/

+

/;"&

&´

ñ # µ ¶ ñ ] u ^ a P ± £ ² % ³ 9 �

?Q$-.)N",

+

/;"&

o·_±& ¸O¹ñ]u^aP

±£²%³9�

?Q$-.)N$

+

/;"&

&º»�¼½¾ñ

]u^aP±£²%³9�

?Q$-.)N";

+

/;"&

o

·b±& §Ü¿À¹ñ]u^aP±£²%³9�

?Q$-.)N0.

+

/;"&

o·b±&

*+-+-

,-:/DEF=>?GHIJBC Á

8÷¯5ïÑôõöv!"Vbt¥Â�

$ !

�

/, !

ABE:;"Ã�

-

#

"$

#

/"

#

/. R

Ût¥ÓÄ"

))))

)

****

*

++++

+

2222

2

4444

4

%%%%

%

!&



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

*&$+ ',-.

!

/0 12

"

"33/40 53 &/10 '6/107/-0 '/78/61096/ 5- #13/0: 1-;

";,<2/ =912,0: 53 >6/?@ #0/A/; B,6;

#

? C/?0 D65;940

E+F!C$) +> >++G #%("C%" $CG H(+'"%&C+)+IJ K52L MN (??9/ ON NPNQ

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

!"#"$

" 0

12

%& !

34!

!

5%&'6!78

'()*&

"

!"#"$

!"#$%&'()*+ 9:;<=>

?-.

+,-

!@AB

.

CDEFGHIJ.)*KLM

N?OPQRIJ" STUVWXYZ[\?KL

\

!/ &

! ]^

01

_

$2/!/3$

Z! `aAbcBd

#

45(

$ef$

$ /// )678

BDEF!gOh#ia

45(

_OhOj5

$/ 78

%k[Zl

#9 "

mno#

Ff

$ :

!pZ]^

01

_

;3/<;3=

!qF" rgOh

#as

$/ 78

bctd&

4>(

$!k[ZrasA

4>(

ef$uv'65

$ &*8

?CDEF!k[!wxy

#9 "

mno#z{

$ :

! z{0|Zy}mn#q

F% ~�+,B�����t����DEu��

d�?IJ��%

!"#"%

!"#,%-./*012

!

$DEu?IJ�+, U

= 78

KLIJ

d!

? "

�

!? /// @*7AB

��

!/ 7AB

! ����d!

9:��

5C=//,3=

'

$/!D

A��,�.+,"#

�e��?uv!�Z������D uIJ�"

"#$

!

*$

$

#!//E

�#(

"

5DEuIJ�!

E

)

$

!

5��d#�e�

�uv!

&

)

$

$

5¡¢£N#¤�v!

&

%

$

$DEu?¥!~¦uv+, §A¨©ª

«¬�­

F

®¯°±²³´µ¶&

4G4HIJ5K

$~·

IJX¸#KLD u¥!~¦uv¹J% º»¼

U

! 78

��d! ��£½¾d &

/"= 7L%68 M@ANH

1'%

!

01 D3;

!¤¿uv~À

?O 4G4

*Oj~À

=E

!.

Á«ÂÃ�Oj~À

$/E

ÄÅ$ >OjkÆÇ

[!}mn

!/ 7AB

!VWZ

!/ /// @67AB

��

!/ 7AB

!

��dÈ5µ¶�££N%µ¶§A

! 77

³´É)

�£v5

; !8

)'Ê´uv'(5

= &6P8

!~�´

uv'(5

!/ &6P8

% ~�´�'Ê´ËÌ9:

1QRB&

>?-.

+!/-

%

!"#"&

!"3,4567*012 9:ÍÎÏ

Ð$-.

+!!-

!ÑKLMN#$Ò�d�~5ÓeÔ

�d���eÔ�d�% "#�eÔ�d�Õ�~

5Ö�Ô�d�*®×Ô�d�*D u0ÆÔ�

d�!~Ø)*+Ù%

�d�ÚºedËÌ( ÛU

!// 7&

�d�Ú

ºN!ËÌM

! &68

?Üd% ÑÜdÝ6ÞßM

!

*

=

*

!/

*

$/

*

?/

*

;/

*

!// 7&68

! àáâ% UÚºed

!

78

!�>Oj?

$/ &68

áâãäå©æç�çed

kÆÇ[!

;/ "

mnèéáâ

?/ 7AB

%

Ò�d�?+,(ÑKLMN[\Z!ÛUK

L[\

= &

! as

= 78

Oj~À

$E

?ê�edl

}mn#mf

$/ 7AB

! UëZVW!

= /// @67AB

�

�

!/ 7AB

ì��d!àáâ% áâ-./�Náâ

-.%

�eÔ�d�$+,( U

= 78

KLíd$�

�d!as

= 78

Oj~À

$E

$ê�edl}mn

#mf

$/ 7AB

! UëZVW!

= /// @67AB

��

!/

7AB

ì��d!àáâ% áâ-./�Náâ-.%

Ó�eÔ�d�uv~ÀAÒ�d�uv~Àî

ï�eÔ�d�uv~À��ìë%

Ö�Ô�d�?+,(9:ðb?-.

+!$.!#-

ñ

òóôõ%U

! 78

KLíd$��d!as

$/ &68

ä

å©æç�çed

! 78

!

?/ "

èémn

$ :

! Uë

ö÷VWZ!y

? "

øùúèéáâ

$? :

% áâ0

|Zû

/"?= !7

mhóüíýXí!ºþ)£%

®×Ô�d�?+,(Ñ

NRSR&T

ÿã

+!?-

���

d!Oj"

?$!

kÆ! #$

= 7AB

Z

!/ /// %

��

!/ 7AB

!%ï�-D u&!z'(UD u)_Ñ

��d#?D u%*!àáâ% áâ-./ÚN

áâ-.% +ì+D u0ÆÔ�d�uv~À!

®×Ô�d�uv~ÀA+D u0ÆÔ�d�

uv~ÀîïÖ�Ô�d�uv~À��ìë%

D u0ÆÔ�d�uv~ÀA�eÔ�d

�uv~Àîï+D u0ÆÔ�d�uv~À

��ìë%

,-./( ,-0

URVT@N NW77TV@W '

!;

0&

?3D

77#$=/ 77

!

= !7

$)1õ¥(Oj~À

!3/E

234

5med�Â6&Oj"

,=$=

$)7é89:;

$#/

B7

!9<:;

?$= B7

)0=(

#= "

)1v(

!3/ 7867AB

)

)£Oj(

$/ !8

%

!"#"'

! " 8 9 : ; 1 2 > : � Ú

5C6M

!D$,!3!

+

$/!$

?@ë

!/

8ABC" !KLDEF

?GH§AI÷JK.

+!=H!D-

" LABC(MNOK

L£N!ABCPyQH?RSTU~�)*NV

ZâMWX?DEF" NV0|ZYÒFY!Z[

\�]^?DEF!ñûX_`a%bc��d'

FY!»,e�?FYf!gf

!

h4!iGH

!#

jFY! kl

!

jPmn�*

$

jopn�*

$

jq

rn��

;

jstn�" §A

!/

uv�Ú6f!

?

OûXÓ/=6wxy?KL£N)*A~"

NR



!"#$

!"!#

%&

$!

'&

%!

(

!"#$%&'()

! "!#" $%&'()*+,-./012345/6789

)

!

*+,-./01

"#$%& ! '&()*+,-+.& %&/+)01 02 $+*3

!

( 1&(- 4+-5 3&2+1+-+01(

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

-. /0 12/0345

67

89:; <=>?89@ABCD !"# $ E@89:;3FGH

IJ:; <=>?12@!KLMNOFG:;

PQ

RS7 TS3PQ

UV$7 UWXDUV$37Y

C!

89Z; <=>?89[\]^_`[!K89ab]^N[]^!Kc3d

89e; <=>?89@12fCDghijNk!Kc3ld

m; <=>?12@\nop12!Kc3d

q# <=>?12@nrps12FtuvNkwd3txyzp{|

}# <=>?12~noLM12���3�;

LM# <=>?12[12LM������N3LM��

��# <=>?12[12�LM���3�x

��; <=>?12~��ij�~12ab��fi����g�N3��!

2222

2

3333

3

4444

4

5555

5

####

#

!!!!

!

)

6

*+6789:;<=>

"#$%& 6 7&(+38#% 9+)*00*:#1+(9 +1 ;<= ,*038)-(

��

���;%y&'(%)�

� ¡� ¢� £¤� ¥¦§� ¨/0©ª«� t¬­®§�

¯°� *+,-!.-

/

".- ".- ± ".- ".-

,- #²³� 0# ". ". ± ". ".

.-- $²³� .# ". ". ± ". ".

..- $²³� ". ". ". ± ". ".

..# $²³� ". ". ". ± ". ".

.1- $²³� ± ± ± ± ± ±

>?@

?@ABCD

!"#$

!

%!&'()*+,-

%

./01!

23

2322 11+4

4!"56789:;<=>?

@!ABCDEF()1G<=!

!!-+-#

"

6?!

EFGHIJ*+:;<=>9KL

HIJKLMNOPQRS! TLUVRS!

WXOHUVYZ[\]UV#W^UV;_^`

aUV

5.67

"bcdR

,4

#

.44

#

..4

#

..#

#

.14 $

HIJ

/4 89:

OMNefghijOklmn!&'o(

1

p)" q4rstu!

**4 $

HIJUVvwxy

z

*44;

" 4

,-

#

.-- $

HIJs $UVv?{*

0#+6,;

|

,1+.-;

%78}~VObc!����]

V#������V#����]V�}~VO�

����

.-- &'(%)

!����./"

6?6

EFGHIJ*+MNOP8<=>9KL

��MN�������� f!¡¢7£¤

¥¦ABHIJ§¨©ªOMN«

1< =

¬­�®

OV¯��°Q" ?{«

>

#

1? $

§¨±²­dR

,4

#

*44

#

**4

#

**?

#

*14 $

HIJ

/4 89:

OMNe

f! ²­�³´hijµ.O°Qo¶

*

p)"

**4

#

**?

#

*14 $

IJOMN£·¸¹ºV¯! »*

¼V"

,4

#

*44 $

HIJ½!MNgOV¯��45

-$

@) "

%¾¿²­À³OÁÂÃÄÅ" HIJÆ�

Ç�!

@) "

ÄÅÇÈ!t��

> $

!

1? $

²­À

@) "

ÄÅÉÈ" «

> $

²­§¨±!d

,4 $

|

*44 $

H

IJOMNg!

@) "

ÊËÌO

*A<-

|

-+0-

?{ÄÅ

Í

?+->

|

>+,6

" Ã«

1? $

²­§¨±!d

,- $

|

.-- $

HIJOMN«¬­

1< =

½!

@) "

?{ÄÅ

Í

?+?.

|

0+.<

" ¬­

-"6 =

!

@) "

ÄÅ�Î<!

1. =

x½ÄÅÏ�u�ÐÑ" Æ�4UVÒ'ÓÔ�

�!

,- $

;

.-- $

IJ

!- 89:

OUVÕ�ÖA×Ø

ÙMN«

1< =

¬­�®OhijÚÛ>"

!&



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

*&$+ ',-.

!

/0 12

"

"33/40 53 &/10 '6/107/-0 '/78/61096/ 5- #13/0: 1-;

";,<2/ =912,0: 53 >6/?@ #0/A/; B,6;

#

? C/?0 D65;940

E+F!C$) +> >++G #%("C%" $CG H(+'"%&C+)+IJ K52L MN (??9/ ON NPNQ

!

!

"#$%&'()*+,-./0123&456

"#$% ! &''()*+ ,' -(.* */(.*0(1*+ ,1 *-( ),2,13 ),1)(1*/.*#,1 ,' &45 6/,78)*+ 78/#1$ +*,/.$(

7

9

"8$'()9:;<./0=>?;<@456

:.;2( 9 </,*(#1 +,28;#2#*3 ,' &45 78/#1$ !" #!$%& 7#$(+*#,1

!"#$!"#$

!%&%&

'(( !'() ''( !'() '') !'() '*+ !'()

( '*,''"(,*-

.

*-,+/"+,)/

0

*1,+/"+,23

4

5*,2-"+,/)

4

3*+ 5/,*2"+,)-

.

2-,)*"+,52

6

2-,37"3,/2

6

21,5)"3,-+

6

82+ 29,8/"3,)/

.

)1,5-"3,83

6

/8,-3"+,8+

0

/3,/+"+,/+

0

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

!#+,+)

#$

=%9

"8$%&A()=>?;<456

23456789:

33+ !

;<&%=>?

@ABCDEFGHICJKL%MNO%PQR

STUVWXEF"

3++ !

&;YZ[\EF'

33+ !

;<&&%=>?@ASEF]^4J_`O%a

b$ c,

5

de%EFfgJ%_`hij[Ik

lm %

+:38+ ";$

LEFfnJ%_`opqr

8+,37&:83,23&

$ _`s%tuv

3++ !

=>?%E

F%

38+ !

=>?%EFfnJ_`o01pqr

8-,/2&

% =>?@ApqwxyvfnJ=zO%

EFfnJ_`o{|p}%~$

33)

(

38+ !

=>

?%EFfnJ_`o��

/3&

��%�01./

"

!!+,+)

&)

EF$%hi]^G�����fn�Q�

�fn

<39=

%��s������v�%�

38+ !

>?

%EF�_`�% fnJ_`o��x

78,2-&

%�

q@=>?s%EF��BC��x%����

7�%, EF¡x¢WX%£Y¤O*

33) !

=>

?�%EFfnJ¥¦_`o§q%�

/8,-3&

%¨©

ª¥L_`odB«¬­v¥¦_`o%®¯°y

±k

>

²fn³´R_`µ¶·%$¸¹º»fn

J¥¦_`o�

9-,+2&

% ¨©ª¥L_`o�

1/,39&

<31=

* ¼d½�¾�¥¦¿À_`Á±%�Â

Ã_`¿Ä%¨¥L_`�ÅÆIÇkÈÉÊË%

ÌÍ4?ÎÃz`*

PQRy±

?@?>ABCD

�ÏEFfnJ_`

ÐÑ$tS�ÒJÓz`%cÔ

8

de%_`ÕÖ

lmÆI×ØtS�ÒJÓ­v

8,E$3+

E

%­�Ò

fnJ%ÙÚIÛÜÝÞß%àá%âã78

<8+>83=

�

ä råæç* ¼è­�ÒfnJhiI

38+ ";$

à%k_`lmé_`+êë%fnJìÊj[ 

0%íî$_`

38+ ";$

sPïÇ_`lm%ð�c

vd�OfnJñòóNé_`%tS�ÒJÓÐ

ô�µI

?@?>ABCD

Ô$0-$

ST�)=>?@A%õöÔ%

38+ !

=>?

÷T

3++ !

=>?÷ìÊ%øùwú%û,wØfn

Jé_`s�ü$

3++ !

=>?÷Ik_`lm%

fnJtS�ÒJÓhi�ýI

3,+$3+

F

:F,E$3+

F

$

{þ=>?@A%}q%

33+ !

;<&=>?%E

FI

8,+$3+

F

:8,E$3+

F

>�ÿ!üæfnJìÊ%9

 pq=>?@AI"PfnJ_`�ü%)�%

�"Pr­�ÒfnJë#G$�Ò$ k_`lm

­�ÒfnJ%êë%ow­%dB�cvkfn

³&v'(L)³%S'*%+QOu.%d<,

­�ÒfnJêë�Ø'%¨-.\[$�Ò/0

�

<88=

%wq@A%=>?pqfnJ_`o%dB�

¾�=>?sfnJzO%fnJLß12%34

7�5678%wyvkfn³9±IfnJ�Ò

%Lß

<87=

$

NR



!"#$

!"!#

%&

$!

'&

%!

(

!"#$%&'()

! "!#" $%&'()*+,-./012345/6789

!"#

)*+,-./012345678

!"#$%&'()*

!"#$$%

+,-.!/

01234

&'()

!567'89+,-.:!";<

+=>?@A%BCDE!FGHIJ,-.K+

)L! M=NOPQRST!"%6U'+VW

D!XYZ[\]^_@G`ab=NO+!"%

,-.+cdef!VW@g%,-.h4)ij

k

*

lm" 8nop!:qrstVW+@g%!,

-.Guvwxdy!z,-.+cd{|}%:

~VW��!:�VW��234,-.'�)*

��BC!M�PIJ�)67'8�4,-.�

�1��4,-.+��" _@

+', !

=NO+!

":V����#

'(, -./

$��'�)*

!,0+!"

+

,-.cd!

++1

%

+', !

NO�+!",-.cd

��QR��&

!",2,1

$!�QR��

+,, !

=NO

!"+,-.cd�&'�)*

(32''%

$&

!#,2,1

$'

Ea�ZV�@g%�,-.cd+`���Z

�234%��4,-.+cd"

+,, !

=NO+!

"_

'(, -./

qrV��� J'�)*

++234%

+234,-.5

+,25*%

+��4,-. !z

+', !

=NO

*, -./

�!¡¢£h4,-.+'�

)*QR¤�¥

'3215%

5

(!2(1%

&

!!,2,1

$"

Ea=NO¦!",-.cd+�Z§¨!©

ª�=NO�Z��)«,-.�6¬+VW!­

z¤>�234%��4®¯¦)«'�°±+,

-." 234,-.:q²©v³´µ¶!z,-

.��4+h·©ª�¸�¹º»q,-.+=

)L!`�,-.¼´�K�¯¦)«'�¤�!½

¾�,-.+cd

&'1)

"

++1 !

¿ÀÁ=NO+!"

_@V��!´Â

1,%

+,-.À��4,-.h

·Ã:!�°¸�Äqµ¶+,-.Ã:h4)i

&'3)

"

9

$

)*+.:;<=>?@/0123ABCD678

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

/+&3 &2 (89 360&2' !" #!$%& 3&'*4,&-2

!":

/06EFGHICJ

SE=NOab¦!"ÅJÆÇÈD¿V�

Dª+�Z§¨ÉÊ¥Ëp" ÌÍÎÏkªÀÐ³

ÑÒÓ+h·ÔÕÖ×<:G`ØDÁ+Ùb�

�

&'46'5)

" _@G`ÚÛ=NO+!"ÌÍÎÏkQ

m&Ük

(

$!ÝÞ=NOab+¤�!!"ßà+á

bâãbpQ¤�!äå�æ!çèd!"ßàé

�+êã%ëìíÌ" :'îØDïð!=NOab

ÁTñ!"òó�D%ôõb¤�+`�!çèö

9

!

:;<=>?@/0KLMN.COMPQ=

%&'" ! ;./2'*4 &2 <*7/,&=* >-7*+67/0 ?*&'., -) (89

@0-,*&2 360&2' !" #!$%& 3&'*4,&-2

9

#

RSTU)*+V6/0WX9

%&'" # A@&3*0 @7-,4 -) (89 ?&,. 3&))*0*2, .*/, ,0*/,1*2,4

!&



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

*&$+ ',-.

!

/0 12

"

"33/40 53 &/10 '6/107/-0 '/78/61096/ 5- #13/0: 1-;

";,<2/ =912,0: 53 >6/?@ #0/A/; B,6;

#

? C/?0 D65;940

E+F!C$) +> >++G #%("C%" $CG H(+'"%&C+)+IJ K52L MN (??9/ ON NPNQ

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

3456789:;<=>?@1#!<=ABC

DE%FG>?@DHIJ# KL"<=M0NO

>?@PQ"RSTUV+WIX>YZ"[\6

78]!^_"<=`aX>YZGbc

!"" !

X

"#$%

de^_f

!&" !

*

'#""

$

!""#"%

%#

ghi*jk;l+"mnopqrstuv

Gw"xyqz"{|I0}&'#X<=A

(&)*

"~

��

!&" !

678U�d1�X<=A"

!!" !

%

!!% !

678U�fX<=A34�Ip�mno

��X@��#5�!�;X>YZ#

�����678]!��<=��X�a

Q��#"�����m2#45y��## ��

��"

!!" !

%pO]!(ST

+" ,-.

X<=3h

� ¡¢£¤X¥¦"�§¨�g

!

©ª«¬­®

X�aQ��#"~��

!"" !

¯CST<="

!!"

!

%pO]!678X<=°Lm2#4pr"R

!!"

&

!!% !

78X<=±²!&&'#&³#´@�

�#µG7�;¶"gxy·¸�+pr"��I

�!�;X>YZ# ¹º»¼�aQ��#&½¥

¾¿�GXm2#%y��#"

!!% !

ST

+" ,-.

X678ÀÁÂÃ# �Ä"O]678U<=AÅ

4§ÆÀtÇÈ# ÉUÊË0Ì�k<=ÍSTX

ÎÏW#5�Ð>?X��W#ÑXÒÓ#

!"#$"

[1]ÔÕ"Ö×"ØÙÚ"´.<=aQÛ#%@ÜÝÞjkËß[J].aQàáâã"2013"24$1%'143-146.
CHENN"LIUP"WANGLL"etal.Researchesonthebio-activecomponentsinediblebird(snest[J].!"##"$% &' (&)#"*+'),)-.

"

2013"24$1%'143-146.$inChinese%
[2]VARGHESEJN"COLMANPM"VANDONKELAARA"etal.Structuralevidenceforasecondsialicacidbindingsiteinavian

influenzavirusneuraminidases[J]./$)*""0&'-% )1 #+" 23#&)'3, 4*30"5. )1 6*&"'*"% )1 #+" 7'&#"0 6#3#"% )1 45"$&*3

"1997"
94$22%'11808-11812.

[3]MAHAQO"PRAMELIMA"JAOIEDWARDM"etal.Theeffectsofdietaryediblebirdnestsupplementationonlearningand
memoryfunctionsofmultigenerationalmice[J].($3&' 3'0 ("+38&)$

"2020"10$11%'e01817.
[4]DAUDAN"YUSOPMS"JOESL"etal.Physicochemicalpropertiesofglycanextractedfromswiftlet(sediblebirdnest$genus

"#$$#%&$'&

%anditspotentialasprebioticcomponent[J].!49/ :)'1"$"'*" /$)*""0&'-%

"2019"2111'1-5.
[5]ZHANG Y D"IMAM M U"ISMAILM.() *'+,# bioaccessibilityandantioxidantpropertiesofediblebird(snestfollowing

simulatedhumangastro-intestinaldigestion[J].(;: :)5<,"5"'#3$. 3'0 4,#"$'3#&8" ;"0&*&'"

"2014"14'468.
[6]SHIMEKS"CHANDRAGF"PEDIREDDYS"etal.Characterizationofswiftletediblebirdnest"amucinglycoprotein"andits

adulterantsbyRamanmicrospectroscopy[J].!=)>$'3, )1 ?))0 6*&"'*" 3'0 @"*+'),)-.

"2016"53$9%'3602-3608.
[7]�äå"æç�"èé"´.<=Xjk+t[J].P���@Üê.ëì"2015"6$1%'197-206.

YUHH"XUDM"ZHOUY"etal.Researchstatusoftheediblebird(snest[J].=)>$'3, )1 ?))0 631"#. 3'0 A>3,&#.

"2015"6
$1%'197-206.$inChinese%

[8]íîï"ðñò"óôõ.��ÎÏÏö�<=`�÷øùúÜ*ûü[J].P�Ï¢ýà"2017"38$1%'265-268.
LIANJM"FANQY"LIHW.Influenceofdifferentprocessingtechnologyonsialicacidcontentofediblebird(snestproducts
[J].6*&"'*" 3'0 @"*+'),)-. )1 ?))0 9'0>%#$.

"2017"38$1%'265-268.$inChinese%
[9]Öþÿ"!"#"Ö$$"´.%O&#6'¤�()*3m2##P+�@Xûü[J].P�ýë"2016"37$7%'72-77.

LIUXJ"HUZH"LIUJJ"etal.Effectofultrahighpressureandthermalsterilizationondigestibilityandeatingqualityofgolden
scallop[J].?))0 6*&"'*"

"2016"37$7%'72-77.$inChinese%
[10]HUANGS"ZHAOLM"CHENQM"etal.Physicochemicalcharacteristicsofediblebird(snestproteinsandtheircooking

processingproperties[J].!9'#"$'3#&)'3, =)>$'3, )1 ?))0 B'-&'""$&'-

"2018"14$3%'1-10.
[11],-."/0.1�2345@34G5÷øùX6a·4XjkËß[J].23"2019"37$12%'1261-1267.

ZHANGQW"ZHENGQ.Advancesinderivatizationfortheanalysisofsialicacidsbychromatographyand/ormassspectrometry
[J].!:+&'"%" =)>$'3, )1 :+$)53#)-$3<+.

"2019"37$12%'1261-1267.$inChinese%

%%%%

%

&&&&

&

QQQQ

Q

QP



!"#$

!"!#

%&

$!

'&

%!

(

!"#$%&'()

! "!#" $%&'()*+,-./012345/6789

[12]SAMRAJAN!PEARCEOMT!L!UBLIH!etal.Aredmeat-derivedglycanpromotesinflammationandcancerprogression[J].
!"#$%%&'()* +, -.% /0-'+(12 3$1&%45 +, 6$'%($%* +, -.% 7('-%& 6-1-%* +, 34%"'$1

!2015!112"2#$542-547.
[13]LIC!LIULB!XIEHL!etal.DeterminingNeu5Acininfantformulawithultra-performanceliquidchromatography-tandem

massspectrometry[J].!8(-%"(1-'+(12 9+:"(12 +, ;0'"5 <%$.(+2+)5

!2015!68%2&$166-173.
[14]!"#!$%&!'()!*.+,-./0123456789:;[J].<=>?!2018!39%6&$54-58.

WUZG!WENGSW!TANGWD!etal.Comparativestudyonseveralmethodsofproteinremovalfrom!"#$%"&'($' '"($%"&'

polysaccharides[J].=.% >++& 8(&:*-"5

!2018!39%6&$54-58.%inChinese&
[15]@A!BC!@D.EFG<HIJK=L7MN2O>P:;[J].Q=RST!2017!33%4&$158-163.

LIC!ZHONGF!LIY.Studyonosmoticdehydrationtechnologyforimprovingsensoryqualityofinstantbird'snest[J].>++&
1(& ?0$.'(%"5

!2017!33"4&$158-163."inChinese&
[16]LAWLESSHT.Descriptiveanalysisofcomplexodors$reality!modelorillusion?[J].>++& @:12'-5 1(& A"%,%"%($%

!1999!10
"4&$325-332.

[17]UVW!XY!Z[!*.\1]^_`abcdef=LghijkV:;[J].<=RlmnoVp!2013!32"10&$1063-
1069.
GAOXL!LIUJ!ZHOUW!etal.Qualitychangesandkineticsofthermalandmicrowaveprocessedblueberryjuiceduring
storage[J].9+:"(12 +, >++& B$'%($% 1(& C'+-%$.(+2+)5

!2013!32"10&$1063-1069."inChinese&
[18]HANISCHFG!UHLENBRUCKG.StructuralstudiesonO-andN-glycosidicallylinkedcarbohydratechainson)*&&*%'&$' +"%$,

[J].!D+EE%F6%52%"

!

* G%'-*$."',- >:" A.5*'+2+)'*$.% H.%4'%

!1984!365"2&$119-128.
[19]qr!stu.vwxyz34L{|}~h:;[J].<=�V!2014!35"21&$113-117.

ZHANGD!WANGXC.Digestibility$, -$.(* and/, -/-* ofChinesesoft-shelledturtleprotein[J].>++& B$'%($%

!2014!35
"21&$113-117."inChinese&

[20]LEETH!WANIWA!KOAYYS!etal.Recentadvancesintheidentificationandauthenticationmethodsofediblebird'snest
[J].!>++& I%*%1"$. 8(-%"(1-'+(12

!2017!100$14-27.
[21]MAFC!LIUDC.Sketchoftheediblebird'snestanditsimportantbioactivities[J].>++& I%*%1"$. 8(-%"(1-'+(12

!2012!48
"2&$559-567.

[22]���!�&!���!*.���f��8��34{}�34�~h�Li�~h�m��h�7��[J].v���!

2017!42"11&$70-74.
HELY!WUW!WUXJ!etal.Effectsofricebranstoragetimeon/, -/.(* pepsindigestibilityofricebranproteinand
antioxidantactivityofricebranproteinhydrolysates[J].H.'(1 J'2* 1(& >1-*

!2017!42"11&$70-74."inChinese&
[23]s�!s��!��.���8�zv34L{}~h i 5-¡¢£�¤¥¦7��[J].<=>?�n!2017!38"16&$79-82.

WANGJ!WANGZH!LUOB.Effectofheatingtreatmenton/, -/.(* digestibilityofproteinand5-hydroxymethylfurfural
formationinporkmeat[J].B$'%($% 1(& =%$.(+2+)5 +, >++& 8(&:*-"5

!2017!38"16&$79-82."inChinese&
[24]WONGCF!CHANGKL!ZHANGML!etal.Characterizationofediblebird'snestbypeptidefingerprintingwithprincipal

componentanalysis[J].>++& @:12'-5 1(& B1,%-5

!2017!1"1&$83-92.
[25]LACOMBAR!SALCEDOJ!ALEGR"AA!etal.Sialicacid"N-acetylandN-glycolylneuraminicacid& andgangliosideinwhey

proteinconcentratesandinfantformulae[J].!8(-%"(1-'+(12 ;1'"5 9+:"(12

!2011!21"11&$887-895.
[26]CHANGR!YANGBW!ZHUQJ.TheoreticalstudiesontheelectronicstructureparametersandreactiveactivityofNeu5Gcand

Neu5Acunderfoodprocessingsolventenvironment[J].!?+2%$:2%*

!2019!24"2&$313.
[27]X§¨!©ª!«¬!*.<=JK­®no¯°i56V:;±²[J].Q=�V!2016!37"5&$254-258.

LIUDY!DONGL!TANY!etal.Methodologyandapplicationofsensoryevaluationtechnologyinfoodscience[J].>++& B$'%($%

!

2016!37"5&$254-258."inChinese&
[28]³´µ!¶·.£¸¹º»¼½¾7¿ÀÁÂÃÄJKÅ�Æh[J].ÇÈQ=�n!2021!37"4&$292-301.

CONGYJ!MAR.Optimizationofkeysensorypropertiesofsterilizedyogurtbasedonregionalpreference[J].?+&%"( >++&

B$'%($% 1(& =%$.(+2+)5

!2021!37"4&$292-301."inChinese&
[29]Éµ!@Ê!ËÌÍ!*.HI(ÎÏ)ÐÑ567Æhi�ÒLÓÔÕv7¯°[J].ÖV:;×Ø!2014!43%10#$46-48.

DAIJ!LIG!LIANGYL!etal.Establishbird'snest*fatou' measurementmethodtoevaluatethequalityofbird'sneststandards
[J].9+:"(12 +, ?%&'$12 I%*%1"$.

!2014!43%10#$46-48.%inChinese#

#%


