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Abstract

Abstract

Egg white is an important source of high-quality animal proteins with the advantages of
high protein, zero fat and similar amino acid pattern to human body. Due to the difficulty of
storage and transportation, egg white is generally spray-dried into egg white powder (EWP).
EWP has the advantages of long shelf-life, low transportation cost and easy mixing with other
base materials. However, spray drying will lead to the decline of the rehydration performance
of EWP, which limits its wide application in the food industry. In this paper, spray-dried egg
white powder (S-EWP) as the main research object, the cause of the decrease in rehydration
properties of S-EWP and the corresponding solutions were explored, and the modified S-EWP
was applied to fermented egg white beverage. The main research contents and results are as
follows:

First of all, the effect of spray drying on the physicochemical properties and rehydration
performance of EWP was explored. It was found that the average particle size/surface hydro-
phobicity of S-EWP was smaller/larger than that of the control group. This may be the potential
reason for the decreasing dispersibility and increasing rehydration time of S-EWP. In addition,
EWP presented a spherical structure with smooth surface after spray drying, which was not
conductive to the wetting and dispersion of the particle.

Secondly, the effect of combined enzyme-heat treatment on the rehydration performance
of S-EWP was studied, the effect of heating temperature and the ratio of neutral protease on the
rehydration performance of EWP was studied. The results showed appropriate heating treat-
ment could obviously improve D20 and D60 and reduce the rehydration time of S-EWP by
increasing the particle size, whereas enzymatic hydrolysis was beneficial to the release of highly
electronegative peptides, thus increasing the stability of S-EWP in water. The optimal condi-
tions for preparing the S-EWP with high rehydration performance was obtained: the tempera-
ture was 75°C and the addition of enzyme was 0.03% (the enzyme activity was 60 U/g). In this
condition, D20, D60 and coefficient of stability of S-EWP were increased by 20.81%, 61.61%
and 8.06%, respectively. Besides, the rehydration time was reduced by 61.49%.

Then, the modified S-EWP with the best rehydration performance was rehydrated and ap-
plied to the production of fermented egg white beverage. With unmodified S-EWP as control
group, the effects of the ratio of sucrose and inoculation amount of lactic acid bacteria on fer-
mented egg white beverage were explored. It was found that the rehydration solution of modi-
fied S-EWP was more conducive to the fermentation of lactic acid bacteria, which was related

to the degradation of ovotransferrin. The fermentation of lactic acid bacteria could reduce the
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stability of the system by reducing the pH, surface charge and increasing the particle size of
protein aggregation. Based on the results of sensory evaluation and rapid gas phase electronic
nose analysis, it was found that moderate fermentation could improve the flavor of egg white
beverage and make it have typical yogurt flavor. The highest sensory score was obtained with
6% of sucrose and 5x10% CFU/g of lactic acid bacteria inoculation. However, the fermented
egg white beverage was prone to settle and needed to be further improved.

Finally, the effect of the adding sequence and ratio of guar gum (GG) and xanthan gum
(XG) on the quality of fermented egg white beverage system was studied. By comparing the
addition of GG and XG before and after fermentation, it was found that the acceptability of egg
white beverage prepared by adding polysaccharides after fermentation was higher. At the same
ratio, XG had stronger thickening and stabilizing effects than GG in egg white beverage. In
addition, since the presence of beany smell in GG, 0.5% XG was selected as the stabilizer and
thickener of fermented egg white beverage system.

Keywords: egg white powder, combined enzyme-heat treatment, rehydration performance, lac-

tic acid fermentation, fermented egg white beverage
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Tab. 1-1 The major protein and the physicochemical properties of egg white
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TR D K, BEE ANTHE B PR HE R B RIE H, RIEmE Iy —Fim
HE. AR FRLZETZ 2 2 E R Blin, wKkiESE NCIBHR 7 EER 5 AR
VAR JEE (14 K L O B i RE AT VR TR 2 R BRTR R I KRR I, RBLRIR & 5 RIF M E
KR A B B R AT AR REAS , BES SEARSEIUR R BK, (HIR& TP AL
W TR A, RN LB %, A AR s RS N TT T i
ZE SRR A BT BRI R ROKVERISZ M, R DG AR B SR TE R AE B E 2% AR T (R T
IKPERRAG, PRSI, SERRE. 2 ECIEATVE SRR EE i, (BRI s IR R,
R L R AP DN A2 JE i P = o 7 of L TP B VAR E i A N
sk P s 7 Ay B e P e 1y SRAR B RTB L, R BB B e AR KM B =5 1, (B s
Kb P 5 2 RS 7 U 1Y) 2 A VE ARG AR 1)

1.4 REERFETREIA
1.4.1 JLEREE K EENEIR

FLIR 1 A& — POt 15 1 B TR 2 AEAE P AT, 0B Al s MR KA S 4077 2R K
B, IRl PR A AR A 2 R R R SR R . AR B RE T, FL
P Tl s W] E o A P R B PR TR A R KR o AN TR B e A A 5 AN,
A AR B AN AR AN o 2 BT RORIE FE AL, W AR ER BT A R BRI RIS, A gk
(12, 3- 7 RS Eobos, RERRR CYNmA T OBIRIE s RS DR LA T R
WP EINARRERE, AT DUR SRR Y 2, 3- T AN LR & L,

WEFUARDL, FUER B A I AL R4 A =Fh: (1) LR AR S AT A
U LR A7y N R Y LR A B AN 3 R FLR A B A [R) Y LR A I R LR — Fofr
Y, SRR KEEE A CREER AR, FR AT P R O . IR 20 Ak
PJsts AR AR E E AR IR R IE R 2, 3-TT . (2) ERA UK
BRANS: P80 L R TR W R ZK R R IR A% v T ) 23 I B AR A 1 ol A ) v Bk
MBI F 2 A AR o-BIR, BE— DRI SESE . (3) AR MRS I IR
ANV IR 107 R 20 S8 A B A T P AR RS . BRR M S5O0, iy T LR T R B 7 A4
N tod 0B AUk, TR L IR T R AR D — R B 508 R 1 2 B, AE VR 2 UORLE
PEOTTHIN R Tz s AR TR K U IR LT G A LA R R, SR R
WRAL S BRI N7, B PRARGER: Cases 55 N SLIGRE TR LT w8 N2 T~ AR OB

6



1 it

AR, ARG AR [ 32 v 7V S s B S NV AR ARG . A
TR TR R AR 0T AR F0 R R0 A BRVRUR B AR 7 R R, RIS R B B VR 45 () B Ak 2
ME R 55 2 UK o

PR AN . FLAF B (Lactobacillus bulgaricus) F1Wg #EEEK B (Streptococcus ther-
mophilus) & F LR K H & P, EREEET, WA LR B AL FAE AU,
KIALRAE T A~ B A5 7 i o WEFEEE I, ORI VLA B A2 AR G T i o i oh 2
I o e A 1 0 A R R B N U B B O v AR R B SR AL B 5, 17 W AR K e T o A
7 A R SR AN AR AR A CROIN R S AL A T AR T PR L R B SR R Y, PR R
e A R AT A

1.4.2 REBEEBYCRETR

FURR W R BEDCRHE N — Rl S0 S ii i am ok, EEA UM ES: FLRW K
MR PE AR SRS, A LRI O R IS5 5 GO AL B A P AL oA
WS R s AR A s A LA R B LR Rl LR LB AN R RE AR AR PRV IR
F4, FLRAHNAA F WA R, et B piish, & nF e sl Re R sk, BN
77 it R,

LA, AR TS B I S AT N 2 AL, AR H A HOR L R
BELLZ 7 b b 5, A7 et B P B AN Th BE AN AR [ o 3o 25 xh LR 1 A I A R T 1) 32
A PR LR TR A 3L 109 & W D TR R 7L IR T R B NS B IR W5 . IR AhE B\ -
FROLTFR TR T EMABYRHIWETT, F140 Cunningham 5 A\ Ms 4 8 3215 W
SRR IR & e AT KB, SRR EIRM AL . Lilian 55 NV RIG IS 2 549,
O VRIS E R . AEEA, BERRENZ AR AL S RIR RSB R
W JEURHIEAT SRR W 2R o I Be e NPILLERTE N 2R, INIRF WA R A I,
W€ T B R BT FURR A 3% KIFIRE 42°C. ISTA) 24 hy EEE AP
EHIMAEZLARESS, AT R, BiE VRS R, AR, FALInES.
B, SR LR R R TR A B D RE AN 5 3 T 1) L S TH BB BN T s BN SS
VOV R R LT T X P 2 o I S AT 3 2 i, )% 17— R AT LR T A I XU (14
BAT o GBS REIFAT 80°C M 15 min J&, FH 2 Rl AR 1 K I A TH R I IE
HO H G DUAALRE ST B3R T, A DUAEL ) AT T R 1 P LA 1 6 BT P AU AL e T 3R T
(e ITETE

HIEIE e A s ER, B R E AT b 0 . (B B A R
PR AE 2t A SR AUOR, FEFERAL LA — SEASE NEREEA
G EEE, TOERAT A A AR R s . BTE TR AR A K T R R Tk U B
FEP . = RTE TP R A O B Bk 1 SR PR B T ROAEAE I T LR T A R A T
AT, T e k4 BRI OB P2l RAR KBk MO0 B i R B AT ML R B A,
FLREIEE B G2 ARG T RS EEENIIRE. Hil, FLRE LT
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KRB IR Y A& ARG AT, (H 3L AR SRS 7 W SRR b, I AFAER
KRR

LS EREBX

WHEIREE, IR, BB E N, —ARBIFEFRRIRZ .
WG A — LUK O B DU B RO 7 ORI R st . s T s A RS
219 11%-13%, EEMEMINEEA. WRRER. WRE. DIRER. IIERER
o HA, BSHEBZAAMMAAN . 52 MAEWTT R I IALERS, A7
A, ol b 23l W 2 TR He i BB A . SRIE R AR T 8RR I il 97,
117 HL3 RE W R bl SR A s i R i LR, AR R TR TS AR A B, R A
iz . HERBFBERAOHHTHEAS G, BN RSN SENE, £
LR A, AR T HE KB Bk, SR T8 B0 3 2K RTBR ) .

A RN R AR TR B E DI RE M e Rk o 08 5 T4 5 BRIR B iR i /)
A 17K AR R BRI IERS 43 B SR TE A ROKI AR, HL R K URS E TR AL
Z. HAl, AREFEHVER AT EE PR E . RIEEMFL s Jiii, &
Xt H R PERT FUAR X B /D, PR e SR T b ROK VR XS 2 5 SRk R iRl . 3R
IV FELEAT o B RO

ASREIR TC 1 58 %5 TR Ja B A K T R SR AL, 38 Il A B 5 A B R B
IFE AT, BEFEAGIIT RS, R E P EE Al HIRE AR
EARBEAT KM, i AR AN R OKYESEAT P, A58 Rhm BRI EE A, AEbEE
fitl =, R PTAS I  ROK PR BRI A LA T B BRI VORI AR, S AT R S I L 51
AN FLIR T R BB S 1 R B BRI ORI i 46 2 15 R S 0F L O I i i AN 7] B A )
TR AN JE B AR AN ot ST DORHA 2R K52, ) 9% HH — 3k A 3 oy HUE S IR YN
WREVERIFUCRE 156 AN PR R
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2 MRS A5k

2.1 MR 5 H%
2.1.1 SERA R 5G]

Wit s, WHTLI LR EET: Hik& A Marker (PR1950), 4xigH BEAELE
W GEIEMD, WEIEREERHEARAA: RIMANEAAFE LB42 (5x10'°
CFU/g). FEMHEBEERTR ST81 (1x10" CFU/g), MH MR AR AR A AhE
FHMEFHEEARN (2x10° U, WHMTREHAEY TEARAF; 408K H W&
(OPA). HRIHERE (DTT). 1-Z8MAFER-8- K E (ANS). L-ZZBRA 5,5 -~ fmxX
(2-FHFEKEHER) (DTNB) W H Sigma-Aldrich 2 w]; HAt 7 #r4lifk 2R 750208 5 E 24
SR A R A A

212 FENSBERE

AB204-N 7r#r R, I LR -8 £ A, C-MAG MS7 Wi Hkas, EE
IKA AH]; AH-2010 ¥JJ5 ML, HNEEK ATS THRE/AH]; Centrifuge 5S430R ¥4 55 0oHL, 1
Eppendorf A #); % T ML, 3€[E Labconco AFl; pHit, i LHERE#-FLH 2 A A,
Zetasizer nano ZS GNKKLE K AL, TEE /R A FE]; F-7000 %6061, HAHAL
AT S3500 BWOLKLE ML, 3EE Microtrac A DHR-3 AR, 25 ERAEHE A ],
UH-5300 &AM 6T, HAHSI/AR]; FTIR 1S10 HUH B H-20 4G, 25 Ni-
colet A ®]; MOBILE MINOR Mt % T, LR TREFEARFRAF; MessoMR23-
060V-1 ML REIEHR A8 /WA, dbatdl 2 AR ; SUS100 Wiz kS T e,
HAMR S H L m AR AT LSM 710 HotIt & B s, #ME 5 EH IR AT,
AT b A =AY, B E SRR A IR A F] s DSC3 ZXBEFHERA, Hi L
FEE-FER 2 An]; PulSAH A 15, VAE Alpha MOS S.A AH],

2.2 SERTVE

2.2.1 R &

K B THT JE T (R BT BN TR 5, RIS SR, EIEW T & M. A T25D S25
BTN EEWET )55, S 5000 r/min, ALFRIFAIA 5 min. BEJS R 100 H %
A, BREHP MR SEE, H 5% (wiv) TKRFFERRIET pH 2 7.0078,

22.1.1 HiEM (EWP) il
¥ 2.2.1 Wil TS R TE WS TRALEEAT T8, I E N DA DR BN

NN

1=

=
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180°C F1 80°C, iFzNZRFHE 15 rpm, THEERELH .

TR ETE R 4 F RS R B B T IL, -40°C BUAd ARG, A
AR TR AT R T A2
2.2.1.2 B ARG AL BRI R ) 2%

¥ 221 TIPS EBRS N A G B 4H, A HEBRLENERE (65°C.,
70°C. 75°C) FhO#F 5 min, ASERHPHEEEEELL 0.03% (w/v) BB RIEIF R
H, 1E 50°C MBI BLas B 4 he B HEIEWISELE 75°C I Smin, A5 IAN—E
ERHHEEAR (0.01%. 0.03%. 0.05%, w/v), fE50°C FIEENM N 28 N 4 ho [FIH,
DLl B S WAE AT I . ANERE (65°C. 70°C. 75°C) Ab BE [ BE & 2 il iy 42 R
65+0.03. 70+0.03. 75+0.03. ¥ A [F] B 1 & 4 0l dm 44 9 75+0.01. 75+0.03 Al
75+0.05. fxJ&, EWIE RS REEN, SHORER 2.2.1.1.
2.2.1.3 RIFBEEFURHH] %

¥ 2.2.1.2 il & IS B IE B H 25 5 oK I AR R TE M ORIV CREWREE 10%.,
wiv), BTHEFGEIAE S h GEoMA 2% 4% 6% IR, I mlHfr 8x107
CFU/g. 2.5x10® CFU/g. 5x10° CFU/g MIFLERE (RINFDEFLAT B LB42: WEHREERRE
ST81=1:1), JH 42°C ¥53%48857%, KIBARFA 30 mL. KGRERELLEIN 2%, LR+
Pl 8107 CFU/g I 7 i 44 A LF-287, o Ath 21 2 FE 7 ik AR 7L 2 s e o 22 190 AN [) 40 )
fir 4 N LF-228. LF-258. LF-487. LF-428. LF-458. LF-687. LF-628 #ll LF-658, ¥
75+0.03 LRI SR CRIMBERE . FLER M= 5108 CFU/g) fin4 4 LF-75.
DL A R OISR CRINBERE . FLER MR 5x108 CFU/g) Xt R4 .
2.2.1.4 REFEIFUCE G2 1l

TEEREELI N 6% FLERE A &N 5x108 CFU/g HITBIL R, L 75+0.03 L& TEM
HKEW CEAWRE 10%, w/v) XTI, @k R BERTAUR B2 S 20 30 0.1%. 0.3%F1
0.5% IR B RH 38 Ji i 1 7 i) 4 A B R Ok . B R BERT AN 0.1%- 0.3%-+ 0.5% /K
(GG FEJE (XG) B4 4l #r 4 9 0.1GGHLF. 0.3GG+LF. 0.5GG+LF.
0.1XG+LF. 0.3XG+LF 1 0.5XG+LF; KEEEHRIN 0.1% 0.3%. 0.5%/R/RIKE (GG) F
R (XG) W49 % B 65 4 N LF+0.1GG. LF+0.3GG. LF+0.5GG. LF+0.1XG-
LF+0.3XG 1 LF+0.5XG-.

2.2.2 KFEE (DH) W&

218 Tang £ NV vkt BTSSR /K EEHEATINE « 5 0.5 g FRVEMA T 10 mL 22
BFKA, BRI DR S e . BRI E 300 uL 5 3 mL AR%K
g (OPA) WRFRE, BRI 2 minfG, T 340 nm FIERGE, R#IEAR (1)
132 ERIH 5R FHK AR

mu%kgmm%ﬁ@f (1D
tot

ahyot
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Hr, h 2R ESREARHBRPKENE (mmol/g) ; htot & F5 B A7 HE
(8 E B IR S B (8 mmol/g); wime A& T8 H A7 B & 1) 85 1 B (mmol/g) ' NH, i &
a=10, p=0.4080,

223 BAIRE

Z 8 Gu 55 NPT VERT EIE R AR FE AT IS « B 0.5 g IEME T 10 mL %
Bk, BTSSR R RS, 5000 g/min B0 15 min, MBS S5X
AiRRFNE S, B E 30 min, T 540 nm NE _LiEBOR B IERHA R IO E R, LA
FUAR FONARE B AR A R 28, i I Fm vt il 28 07 R0 50459 B0RE S B IR

PRI y=0.0505x+0.006 (R?=0.9994)

R (%) = ¢Lx100 2

o, CiFA Co il ARER B AN B s M i R ) B R
2.2.420 s HEUE (D20) 60 s 238Uk (D60)

A Wang 2 NS IESATINE . ¥ 0.5 g FEIHEH 2 WINEE 10 mL £5 17K
fBedfidr, 7€ 700 r/min 2> HIEE 20 s F1 60 s J5, SLEDFA 200 H i iEE W B
AEWHHATE SRS, B L mL #6555 4 mL WA M 30 min J&5, T 540 nm |
e W GAR, W AR 287155 oG B R FE . D20 AT D60 Jiid T R IR

D20 (%) =21x100 (3)
A

D60 (%) =%x100 (4)
0

Hr,  AVA SRR EE 20 5/60 s JEFEMIER PR FIRE, Aoe RiTIEEE
SOKBW R EEKRE.

2.2.5 E /K [A]

EIEN I K TR Zhao 25 N3 kb Arille, FHRmset. ¥ 0.5 g Hik
M EEA 10 mL £B 17K 25 mL KM, BB IBEEE 0FE N 700 r/min, H
THIS 2810 3 SR R M B W) 4 fith 25 /- /K S TH 06 2 5 43R N 7K AR i 14 s ] B Sy &2 7K B
7] o
2.2.6 B ERE (COS)

COS 445 Gu 55 APSIFIFERATIE . 1 g EIEK 28T 20 mL £ TKT, 25
#£ 20 min Ji5 LA 5000 g/min &0 15 min J5 B IERFRE, (K IMDEEEAE 280 nm 4b
TERES OO, @i R A A B EIF N 2 KR COS 14:

COS (%)= %XIOO (5)

0
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Hodr, Wi A Wo 2 AR EE 3 MO RIS W s R RO G
2.2.7 REGAME

HEERMRMBGKMERA 1-Z5R-8- A (ANS) ZORIREREHHTINES. I
20 uLANS /K (8 mmol/L) 5 4mL #£4& (FREWREAN 0.5 mg/mL) A, KRS
YIAE RIS E 15 min. {EH] F-7000 2GRN BB R, AR A B E )y 400-
600 nm, FRIEKA 390 nm. MR DE TS B AR 2 5 FE AT A i R 2 T B K 14 2
{H.

2.2.8 KifE M zeta HLNL

MRH4E Chen 55 NBURITEN ERE M BIRAR S zeta FRALE, FFRIEES. AL ET
KNG EIER B KIEBOR AR 0.5 mg/mL, 7E 25°C TP 60 s Jo, A HGUKRLEE K
ZETA BALI- BT AN 8 A5 R RLAR A LA, R = B i 5040 1 BB et it P~ S8
(G DATER

2.2.9 BMEEENE

2% Hunt 5 NI 505, 07 — 2B 0 Rk EEMBES] 2 mg/mL, HY 0.5 mL
Pl 5 2 mL PBS (pH7.0, 0.5% SDS, 8 mol/L JRZE) 150 pL Ellman k7] (pH7.4,
10 mmol/L DTNB ## £ PBS Z&itili ) W&, 7 40°C ##E 15 min, T 412 nm &bl &=
FEARIOGE . BRSBTS

73.53xA412xD
C

Horf, Agp RoRFEGAE 412nm NOGIE, D RRMBEMGE (5.1, COttMmiE
R

2.2.10 ORI E
15 FH S3500 SR FEE o3 B A B A I 2R3 R IR B2 40 A o
2.2.11 + 2R ERBR- RN IGBZ SR Bk (SDS-PAGE) Z+#T

BB E A AR AR SDS-PAGE #E47 /0180, R E AR ERBEE 2
mg/mL, H{30 pL F£dh 5 10 pL B 4x EREGeMBIR &, 7E 100°C J#A 5 min J5HX 10 uL
IMAIIFESL. (EH S%MIMRAEREFD 12% 1070 B AR HEAT F vk FHIRAEIR R R E N 80V,
BRI E Y 120 Vo HLUKES 5 25 B i R-250 X VKR G415 20 min, AL
I I YR 39 0 2 2 AT

2.2.12 B E MO8 (FTIR)
BEEN S TR LA AR L 1:100 (wiv) HILLBREIG, BEES 546 AL

SH (umol/g)= (6)

13
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o LA s i ads BA v R BT, O R B R OB A L 2l AN iAo A T R I, 1R E
FHEPE B 4000-400 em™t, FFEIRE 32 K, R 4 em!. f#H OMINC V8.0 @At Aab 2
FHEEE, EE 1700-1600 cm™ ¥ BE R PeakFit v4 84T 1HE, B2 &N a1
HEE .

2.2.13 ZREWMEHR (DSC) 417

K EEM S EBE TR, 13 (wv) MHBNRE S, FRELZ S mg £ SO SR
H, DU, S DSC3 ZR i ENGHT EIE R A MR, &
B INFGRE N 30-100°C, FHEEE N 5°C/min. 38T AT AR 1 i 2845 2 AR PE I IR
J& (To) AR RIS ARE (AHD .

2.2.14 Befbfa b

Z I8 Li 8 N 530t SR S et . K TSE R R BRI B R ) 2 mm
EIE A BN S E. ¥ OCAISEC [ ShvES 8156 R G /K A E N 2
uL, g3 0s. Is. 5s. 10s. 30 s« 60s. 90 s A1 120 s I iyiefb a5t . AFEAR
Z/HEE 5K

2.2.15 F#HEE (SEM) 7571

Z 8 Bao S ANPIBTTET5%, Bt moby RERER & b, fERE R R 51 3Rk
BIAEH T, WEEJR1E 3 KV NS ERTER IR AR R,

2.2.16 LRER. FLIAERAFLE T

B ETE M AEITE 150°C T i< 8 h, ] Micromeritics ASAP 2460 BET £ 4l & &<
FO) T ofE - it B 2 R 26 A B R T AR . KA Brunauer-Emmett-Teller (BET) A58+ 5 RE 5 1Y
FEERIAR . FUATRAIFLAZ

2.2.17 WA 2T
Z M8 Sun 25 NIRRT E S50, ] DHR-3 ARG & K B 2 ORI
WA AT N

2.2.17.1 FEWURG B I 5

fEFHEAL 40 mm BEEMR, BCEFIRSIRTEAIBCN 1.0 mm. 7E3JY1# 20 0.01-100
s Y N EAT DU AE
2.2.17.2 A

ST RS S0, AEZRMERG SRV IR 0.1% M AR AE 0.1-10 Hz A3
AT A2 3 R I

14
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2.2.18 {RGRRHESLIR 2 H

BT Sun 2 A\ JE IR IS k. WEREEL 1.5 mL BEG T 2 mL B0,
B HINAZREIEARA T, EEEEAA N 25 mm BILIEE . SERNE (T2 FIA 43
(P i CMPG Feolitfrtfie . WEMESE. [FIFERE (TE) 0.5 ms, S&4F0[A]
(TW) 2500 ms, FIHEERE (NS) KN 4, FTEMCKMEE (PRG) A 1, FHIFHIKEL
(NECH) 4 5000,

2.2.19 WHILEE (CLSM) 437

B 100 uL A5, IO 10 pL 0.1% (w/v) HIJE % W5 v i AE S E g 30 min. HX S
uL Be 5 BRE S T AR 8 BT WS R AE IR, TIORMEECN 40 5.
2.2.20 Hr/AKE S

FAMT K R RAE R B E VORI R B M. HERRFREL 10 g BE5 T 15 mL o8&,
5000 g/min 250> 15 min, F5 FIFW, 0FRBE ORIERFEM B E. AL EE =X,
FRYE LT A S HEHTKE,

Wik 2 (%)zMOM;;“‘ %100 (7

Hrh, M FREOETHEYIRE, MoK B ORiFE MM i

2.2.21 PRESAHBETFESHT

Bl B IS RE AR S, B S mL FEVRCE N TS R, S IRRAS AT 7
VRS P R S AR (R e S AT E . SEORE: HEFEE 2000 L, T ZEEURE 60°C,
FEIR 50°C, HdE RAERTTE 177 s.

2.2.22 REE

IR T E AR, SR BREIG VORI B, VR BB KRIEAT 7448, &
BRI AR B I E 2 B S A B RAEZ AT AR, BARS ML R PP b it -

=
I
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R 2-1 RIEEEFHUORURE PR ARt

Tab. 2-1 The sensory scoring standard of fermented egg white beverage

IRt A

RHREEE T, 4H U 20-30

1 FREANEE, B RE 10-19
R R, HELLE 0-9

WAL, D>EBCEIFTH 25-30

HLVRE HEENTH, R 15-25
HREEFNTH 0-14

FLAE BRI Y) 10-15

(SERES Wiz, BRI 5-9
PR AN 5] HZE B R 0-4

A RIFIR Y AR, o5k 15-25

N A RIFIR Y AR, WA H A 10-14
A 7 R R B AR A R XU 0-9

23 ZiHEL T

AT PB4, HAeS Ry EE =, M SPSS & (EEDY
IBM A #3047 B2 R AR S E 4 .

16



3 4Gt

3ERS5TTIL

3.1 B ETIRN B Rk RK M RER BT 5T

3.1.1 BEETHRx E R AR R T

¥y RV R VP B R SR RE M BB AR 2 — . IR TIR&EE R (F-EWP)
AR, 1 3-1 R TR TSR (S-EWP) WA, Wi s, GHIRALIE R
FEH 97.76%, S-EWP HIVAMEN 99.79%, —FHLBEWMER (p>0.05), HHBIET
JER ) BT B 1 VAR B RSN

100 ~

80

WL (%)

40

20 +

O T T T
pugicy S-EWP

B 3-1 B b I

Fig. 3-1 The solubility of EWP

3.1.2 BT EBER 20 s 080 (D20) F1 60 s - 8tE (D60) M

Or B R TR R R K VERE IR o — B8R . Wl 3-2A s, XHHRZHE) D20 A
D60 43 7 4 57.26%H158.65%, 1 S-EWP [t D20 A1 D60 54K, 4351 25.62%126.86%
X R I 5 T S R TE R I B R . X AT AR R O 25 AR T SR T R TE
FIZER, AN Gy AT RN, 75 22 KIS [ 22 K 2 8O

3.1.3 BEET IR0t B TER S K i RIS

WP 3-2B firar, SRR KT8] 267 s, 17 S-EWP [ KIS 3225, X
B S-EWP B ZRIE/KED . XREE S-EWP BUkiki B 5 /N, 5 5 R /K 25 B 4E
KEKSFEA K. R, XnJaeS S-EWP FURDIRASA ¢, — MM & Mok £ BRR, K1
T, M AR, AR 5K Bk, Richard 25 AP FT R, BRDIRR A HLAE

17
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WRLIR R AR 75 B K A R KIS 1], IX ] e 5 W8 55 T8 a RIS R B K TR RE KA 5% .
3.14 BT IR EBE R EKBBBEERE (COS) Fm

COS 5 FHRRAE 7 USRI P BT B S AL TE e . & 3-2B o, R
ff) COS N 92.05%, S-EWP EI/KIEW ) COS &2 FEA% (88.20%). X ALK A S-EWP
B Z I RIRANEY), WMAEBR 5 K AEDUE, i COS Bk HoMitAR
K, COS S4xTHHAARPN, —RIMT, WA HEHES, H CoS Bm, Bl
FE VERRET, rBUREA 5 KA REMTIE, WA R S KA1 )= . S-EWP K
W COS NFF, XAJReH R4t AR, VA -h T B B R 1 (Al L R 19S5 A
Ko

_ V74 p20 350 1 g mAmE r 100
AT V1060 B Tcos B
A a a
60- 300 P
/ ? L 90
504 250 %
~ © L80 —~
40 = 200 S
3 Fy »
#30- B b ¥ 150 3
X = F70
20 / Z 100 -
L 60
10 50
0 0 ; ¢ 50
Pupii S-EWP pafiit S-EWP

] 3-2 ETFR K 20 s 0 HOMEAT 60 s 73HRE (AD. SIKIF AT COS (B)
Fig.3-2 D20 and D60 (A)/COS and rehydration time (B) of EWP

3.1.5 BEET IR0 iRk KK BN AR 5 AR

TR Z BRI, Ry RO R /N s H B K i i R B R 2 —, R 7T
SR L FE K /NI4T (Particle size distribution, PSD) X453 & HIVEVE 4 A1 5k
VLRI NE TP, NP 3-3A Aian,  S-EWP [P RIE N 145.6 nm, B 3EKT-XT 0
H (186.93 nm). MKIEATRE, HIFEMER RS 200, Hd S-EWP kL
FE oy A IR AR £, DR RSP I R AR /N . Z AT SR, My Kb 5 HE
IKPEREEAR, £ EUEN, AR, 2ok, A5t S-EWP &
KRR, X527 BT RIRE 45 50— 30, zeta BT RRTT BRI T2 B HE LT, 5
AR T B IR A e PR DM oG, il 3-3B AR, BRIE R B K G HE i A e 2 7,
ARG TR pH fH (pH=7.00 & THERIGEAMFER S (IIEEH, pl=4.5) )
WL, ZHITRIE AR B ARIE B A pH B T AR AUV s S s SSEWP EKIE
W zeta FELALME R BRAK, ORI ATER LT 07855, AR Tt e tE, X Ik
T 3.1.4 S,
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3-3 ERIGM PRLEE AT AR KN (A) [ zeta FAALE (B)
Fig. 3-3 PSD and average particle size (A)/zeta potential (B) of EWP

3.1.6 METIRN EFH R KBEBREHEKE (Ho) W

i ANS FREHZI 2 T I RATE 400-600 nm [F1758 6 RS i,  DAo%asim B i 1E
HIEE AR GRS Hoo BUEMOR, FEMIRTEGUK MRS, WK 3-4 P,
xR ETE SR A Ho UG, WRZE TR, BB A Hotd K, RPEFERALNI S T
Bm Bk 72 HUKIER], X ATRE S WS TR RIRA A K. AREAE N EIEE
FES 7 JEJT B e 1 W BB K R, TGN 1 R g K 1, 3K -5 AR H 4 AP f
TR ok, RmGKVEXT BRI R KM A BB B R R K P
RLANE G, & A KR I AR RORL AR AR B A SR B ), S 1 SR )2, X
R REAZIE ) S-EWP [ &K IN A K BRI R —

600 —e S-EWP
b
500 Falliat
400
L}
-
e »
J%@oo— i "\ "\
§ Ff X
200 / f \ \
.’. l)‘ %
100 i -
o
04
400 450 500 550 600

REHBEE (m)
K 3-4 EIEH AR T K Pk
Fig. 3-4 Surface hydrophobicity of EWP

3.1.7 BTt BT — R S i

R AR R L D e RE P, I FTIR Sl v DU N 454 1048 4k, A
T D REAF PR AR A — e R o ARAE LMERIBIE T, 3750-3000 cm! Ak IR AT U 51 52
FoREASTEABMEE, B O-H. N-H #A ARSI . S-EWP SR I 55 5
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ETAIRAH, FEWEAKRS T N-H. O-H HZE4RENTER T iR 45 5180, S-EWP
7E 3750-3000 cm' AL AR IS B R K, T B S TEREEE N-H 5 O-H R &L 2

0,

094 ! » — SEWP
084 ! | iy
0.7
0.6
051
0.4
0.3
0.2
0.1

R

0.0

—0.1

4000 35I00 SOIOO 25IOO ZOIOO 15I00 lOIOO 5(I)0
Bt (em™)

& 3-5 EIEH AL AR IO

Fig. 3-5 FTIR spectra of EWP

HIEE AN GEINE 3-5 fin. Hh 2R EEE 1600-1700 em™ I{E 5 A
XK, ZEBRETER C=0 #MAEIRE G, M REARKN RENREESEE. Xt
ZBOHATIE 7, WRIBIEIATH E R MM X & &, 1600-1640 cm™. 1640-1650
em. 1650-1660 cm™. 1660-1700 cm™ 235X N -3 8. TEMMIER . a-B2HELL K p-#%
M7, ERWE 3-1 fron. AR, B2H -SRI o8 iEL
W7 T ARG, SRS a0 IR R, MR T 22K )i
WA H SRR SRR Z R THNAER, XS o-BiE. 8% TEer)s,
HIEH o MR RTINS S I, BB - A EIRR, TTRRRTEmI S T %
AR IR g BT ANERKR, EORS MR KA TR, &
E1 50T R AGE Je  FRAR,  ETE M I K R R % .

*3-1 I e & &

Tab. 3-1 Secondary structure content of EWP

SRS & (%) TN (%) a-Y3HE (%) p-5e4a (%)
X 23.20+0.01° 28.27+0.03 26.37+0.02 22.27+0.05
S-EWP 16.44+0.67° 31.34+1.26* 31.82+0.49° 20.910.73

T ARNSFERAREZER (p<0.05).
3.1.8 B 55 T-Bont R TR A TUOR 45 AT

PO 25y P R LUSE EUL R L L A i BT B FE R I A5 F T T 2257 . A 3-6 B,
Xt R ZH A FURTRL 2 HOIREAIR, ARSI ;177 S-EWP # FBUR 2 BICIR, R TP
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P A BRI« ETE R RURAEE KNI ST L, X518 3-3A ArRiAR A A R/
PIN RIS — B FERIREBORRAECT , o AL RIS Ry BORE B8 K, X AT e e H-F 24k
KT S-EWP HJE . HIRA i T RAREN FroREs ), HaRin & 5 5 5K 7 #efi
&g, WHEAM TR NGRS, FrUE SRR H. 5i5h, £ €k
W, ROREECR AT A 5 R 18 SRR AR . 2 BT R F R W], BORIEBOR BUR
A —TE R A R & A M T AL IR AE AR D 1> 28, 3 MRS SRR RTRLR A, A
VR KN [E]

B 3-6 HRIERAE 600 £ 1000 1. 2000 15 R AT 45 #4
Fig. 3-6 Microstructure of EWP at 600 x,

1000 x and 2000 x
3.1.9 RS T

X R A I S K AN FAR A M B AT AR, AR KRS ISR
BEAHAIE, 5 D20 1 D60 85 FEIEMK (p<0.05), FBEA BRI F) T 22K ik
L, AR TGS R R . o B ] SR AR S B A OG, X — B R
FLR /NG T KPR R s B R ROk v DAJE i 422 i K 2 PRl S IR AN TR, (HAEK
H L S R I i 2 9 S R R T R TR T 2 T (R], OX AT RE AR S50k R SR DR RS AR FE AT 4
SRR, COS HRMAHAZIMEFE IEFAR (p<0.05), i B R A7 3 A ) T4
FEEOKIE WA e e RIEG KM oK o) RIS I IEA DG, 3R B K M RUR A 25
Griiie, BMEEAKFEL X5 Felix 25 NP2 58 45 1 — 2
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e b 078 078 075 | 066 075 077 078 076
D20 ‘ D20  1.00  -0.94 093 100 098 -1.00 098 -0.88 -0.96 064
D60 ‘ ‘ D60 -0.94 093 100 098 -1.00 098 -0.88 -0.96 0.6/
RT . . ‘ RT -0.80 -0.96 -099 096 -087 085 092 -061
COS . . . . COS 092 086 -092 096 -0.86 -0.91 0.66
SEEPRIR . . . ‘ .‘H&mﬁogg 100 097 -090 -097 067
zeta FAL . . . . . .zeta AAL-099 092 -087 -095 063
HO . . . . . . . HO  -0.97 089 096 -0:65
p-iE . . . . . . . . p-H7& 086 -093 062
gl | 0 @@ O O @ @ O @nvii: o
o- iR . . . . . . . . 'a-lﬁh‘é -0.83
e 0000000000
&%ﬁﬁ@@kﬁ@é&%@ﬁ&@

p<=0.05 A8 »

R 37 ANE P R] AR SR PE T FT4E R, RT: EOKI A, HORMERKYE: zeta: zeta HIAZZEXIME
E: p=<0.05 R T A S HCL IR A C

Fig. 3-7 Results of correlation analysis among different physicochemical properties. RT: rehydration time;

HO: surface hydrophobicity; zeta: absolute value of zeta potential. p<0.05 represents the significant corre-

lation among parameters
3.1.10 /Ng5

AL TE T W8 %5 TR T HiE A BOKPERERIFE N, RIS 55 1Bk Ja B R0k
REARIEAN, R GKVER R, AR BUINMERURLE RGN, 5y kB RIEGK
PEIG KA T2 7K 1 70 ORI e RF ORI ARa e 1tk o DRIk, 3l 3 0 S A JORE R
AR KM W] BEAEAT R e B TR B TR A K PE R B B B

3.2 BRAVER & AN B R R K PR RE U BT T

HIT T 472 38158 55 T 1) B TR Fr SR KM T B 32 DR DR e il T BT R R AR AR
B EBURCRLAR N, AR T 5K R, ARG A A G B, R ORI AR T DA B
IR il AR T AR PR K AR S S AR B TR B . IR
J7 AL SIS S A R A SRR MTRL LG O, /KR mT DA T /b JORE [ 5 0 a1 A IR AR A
BEAT WL AR 1) [ e S RURE 2 K T, ek BT H 11 DR P SR R i 3 U AR 52

3.2.1 KfEE (DH)

W 3-8 fras, AEFRIEN 0.03%F, DH FEINAGR T E st K5, 78
70°C It DH &2l mfE (6.07%). XAJRE&H THERE NS, EERS TR,
HILE 2 WIBES S8R £ 75°C I DH FEMI (4.52%) FIRe& B TR 7 AR T E
DI R SR AR, TR BRI AREE, S5l e & ) DLIR1S 58 = i DHAE (&
3-8B), XTI fEAH N NAR B2 1) A B A 2 LA E R T IS &
4318,
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A 87 —n KRR B 74 —— KAREE
100 —n— REE
r 6 - 100
A a
6 -
5 .
80 80
e = 2
4 4 L™ il
-3 60 3 60
% f B
21 B
2 L 40 L 40
14 C
0 . . . T 20 0 : T : ; 20
pugis 65+0.03 70+0.03 75+0.03 R 75+0.01 75+0.03 75+0.05

B 3-8 ANENPIREE (A FIEEAINE (B il % R S IE 493 PR 7K A FEE AR fie P
Fig. 3-8 The degree of hydrolysis and the solubility of the EWP prepared with different heating tempera-

tures (A) and enzyme ratios (B)
3.2.2 BERRER G AL BN I VA AR R

K] 3-8 B T AN ERTE YRR S VAR T . XSHIBALIAMRE N 99.79% . fEK] 3-8A 1,
THTE B S KV VIR IR V5 A FEE B o 0 A B2 T e i B . XA 45 SR T e = BRUORFE il T R
B EIEE DRI, BRSPS RGN, 55 KSR A 5 B AP S sk,
BE G T BRI &, AR S E Rl 200 W T RE K. 2 AT
A NIRE M AN SV B AR SR IR, VA MURE R )38 I 2% B 2 B s SR A T
RO, Fyfe S5 AU 40w, 2 msi /K M I3 I vT 5 800m0 B OB I Il I PR AIG . 3R
[ % 8% B K I A 2 52 0 FIRAEEAEE, Rt SEEURIIEMRE .. AR EK
TER B sRGEE bR RS, BASFEUAHER TS, K 3-8B Wx S-EWP [
i 5 B S BN I B B I T B 3% (42.97% 51.40%. 52.58%). X 1] e T /K iR
FE ) 3~ B ek D NS /K IR A AEN O, A TR by PRV A P2 A9 38 i 2 3

3.2.3 BRABE S AL BN RIFM 20 s B (D20) M1 60 s 2 #tE (D60) M

FEE3-9 1, XTREZEEK) D20 A1 D60 AHXT IS, 4371 25.62%4 26.86%, T 65+0.03
HE D20 e Er, N 61.73%, Ui 65°C AbH A TE Ry BRI 70 Bt B i . D20 BEE R E 1)
TR R (61.73%+ 50.09%- 46.43%), IXRWRE KA R REMREIN TR AT
Kl 3-9B on, BEAEEAINERIGIN, SiEHE D20 A1 D60 &N (p<0.05). 1XH]
e TRl G K AR B (360, s B A R K. 4h, Gu S AP RILEEM E &
JiE SR AR [P K P3G N RT B85 R T BRI B 7E 7K A 1R 23 15

23



TLRE KA A8 S

B 100 w700

D60

A 100 4 w020
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o
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O
iy 65+0.03 70+0.03 SR 75+0.01
C A R - A
350 %5 350 I 95
300 90 300 90
,azso- 85 3250- 85 _
E 200 L 80 ii?zoo 80 5\?
% 2 VA7, 8 E 8
150 4 % 75 150 ~ 75
100 4 ,;/;/2 Z 70 100 4 é 70
50 - % % - 65 50 4 % 65
% o .
0 é % 60 0 4 60
bl 65+0.03 70+0.03 75+0.03 poyi] 75+0.01 75+0.03 75+0.05

30 min 24 h

i

Pl 3-9 AN RN At B2 R AN [ il 7 58 A 3 10 S R 1 20 s 70 HiE . 60 s 73 HiCE
UKL, A€ R %L (COS) MANFTAEM [ HZME, L 1L 1L 1V 3R, 65+0.03,
70+0.03, 75+0.03; i, ii, iii, iv Z2HACKIIE, 75+0.01, 75+0.03, 75+0.05
Fig. 3-9 D20, D60, rehydration time, COS and aqueous dispersions at different storage times of EWP. I, II,
III and IV represent control, 65+0.03, 70+0.03 and 75+0.03, respectively. i, ii, iii, and iv represent control,

75+0.01, 75+0.03, 75+0.05, respectively

3.2.4 BEAEC & AN EIE R K I TR

K TB] 2 7 oKy AR R /K P ) B AR bk . W 3-9C Pz, o HRZH ) K I TR fc
N 322 s. B A EE A R R B ISR B K TR (157 sv 152 sv 124 s). [AIFE,
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SENE NN AT L 2 A 2K I ], (HEATZ %A B %R (B3-9D), X—45
RAT e 5 A FI B IR D0 T 8 A B AR AL AN K 2% (18 3-10B ).

3.2.5 BERBR A BN EFH KB BRBEE RS (COS) m

T MRS B KRR e, e 7 HAEKF ) COS. Wil 3-9C A1 D Fr
N, XTHEZHI COS N 88.20%, 65+0.03 ZH I COS f ik, 9 68.44%. XK, 7£65°C
AR IR BT S KA e V22, IX AT BB AR R 65+0.03 4H 3 (1 BIE B~ 35 kA Bt K
(HE 3-11A). FEEMPAEEKTHE (70-75°C), COS A BT, Arfee T &S5
L T 25T 5E 4D /N 5 Y 3 T L A PRI 19T, Stefanovie 25 ANOOIRF 78 R B, 5 50 FA)
L[] i EEL R 0 368 4 6 o A T FL A B N, AT R T o £ 1 O R %) A SR AT
TEo MMAEEE W E v 75°C B, ERIER R AKEW T COS S EFHE N (E3-9D). 4
INEEEAN 0.05%H, COS ik (63.47%), XTJHERZH TR T 8 KIREMRPT, NE
3-OE fl F Af LB H, B 70+0.03 41 (/& 3-9E D) Al 75+0.03 41 (J&] 3-9F iii) 4b, H4x
RIEM KRBT E 24 h JGEHEBLT WEM S Z0EBLS, Xl R8T Bk s
BUNRLAR RN AR, LSRRI A i N0,

3.2.6 SDS-PAGE 7 #7

9T R GT TN AR Bl A0 B T TE Ry A KT RE R, O AN [R] 4H 1) B TE R KR RHEAT T
SDS-PAGE 73 #ft. fEK 3-10 1, M#FIEGAREL A AL S, 75kDa (JKIE 2. 3. 4) Kk
AL . IR ATIIWTST, 75 kDa MM NN 2R (RYEIRE .
61°C) U7, | iR 2k BUAT U R T O i 2k 2 AR AL BRI AR TR R AR ARV, 40k 3R B B /K A
Wl 3-10A s, frT 45 kDa BHERIOMESEE T 7 ML 7 — 2082, RUIOEE
B KB, X P RES G R A RKAEEIE A ¢ (& 3-8A). WK 3-10B s, B
FHINEGE R, UM E R 7 R B AR R, UL ORIE R AR K A R B AR T
K.
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A Marker - | 2 3 4 B Marker 1 2 3 A

kDa

180 . kDa

135
180

100 e 135 +

75 = - 100 s

63 T e
63 e

48 — —

A wes
35 o

11 g 11

— :-‘_._

4 3-10 SDS-PAGE [&l, (A) AFEIINAGERE Tl B &S kY, TKIE 1. 2. 3 A1 4 59 ARRKHIE
65+0.03+ 70+0.03 Al 75+0.03; (B) AN[FIFEASINE N Hil & EF, W8 1. 20 38 4 2RI
M8, 75+0.01. 75+0.03 1 75+0.05
Fig. 3-10 (A) SDS-PAGE of the EWP prepared with different heating temperatures. Lane 1, 2, 3 and 4 rep-
resent control, 65+0.03, 70+0.03 and 75+0.03 respectively. (B) SDS-PAGE of EWP prepared with various

enzyme ratios. Lane 1, 2, 3 and 4 represent control, 75+0.01, 75+0.03 and 75+0.05 respectively
3.2.7 BEAAVER & A B B T R S K VA VBORL AR I L AL i

FIGI KB RIAR 534 (PSD) PR 3-11A 1 B A, XFHEFEA
HARGE PSD FIXUE AT, 7E 100 nm FHEAECKHIE(E, 7E 1000-10000 nm 2 [H47
BN . W BRI RIAR N 145.6 nm. FF 5 65+0.03 [ FIELE 1000-10000 nm 2 [7],
/NIEFE 100-1000 nm 2 ], ~PIJRAEERE K (919.8 nm) (p<0.05), XH[RE5AMEE
FFIREM DH AR H XK. B 3-11B Bor, BEBRRMENEM, =4E5H K PSD
MKENNEERE, R 75+0.03 Fil 75+0.05 P2 B34 25 . X aEe AT
PP AR R R BRI AU NBURL . 75+0.03 AXUIEIA R, FIRIEME KT 75+0.05, {H
H DHEBAR, FECH/NEIRABAE I FAE T R T 2KE. Bk, FEi 75+0.03 2%
(T ki 4 Sy 75+0.05 FEAAHF .

zeta FUALEL AT S5 R 2 [MHER I — PR bR B, B SRR s % )
FHR . HHAE RS, AREAERURL 2 (B 32 2 0% HIHEF Jint, AR RURLAR 25 5 A ik
RUSL, B 3-11C Won, BEA&E AR E RS, EIE S KV W 57 H g 2 2 1

(p<0.05). IXF]fEEPACER T m (e R B i eI, A8 Tt A B E R A,
frk 2 REENO, SR, FEAL 65+0.03 UHLAME (2047 mV) BEAR T XPREAE S (213
mV). EAFERRZ, ER3-11D 9, HiEk B /KR e i B S 5 i 3 N 5t
B0 E > . XA RE RN BE S DH RS0, A SR N T 2 B e R
SRR AR FL A RS K I 2 IR B LRE S . e, Z RUMIBR SR, Sf reAs (138 In o] e 2
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Fig. 3-11 PSD, average particle size and zeta potential of the EWP solutions treated with different heating

temperatures and enzyme ratios

3.2.8 BRGSO BN BRI UKW R TE BRI (Hod) B2

T BT 1) Ho A5 7K PRI 42 ik (1) 2 151 5 36 1T it /K ek AR AL R FR = 281109 ] 3-12A &
N, SRR, InRAFTCLE IR Ho, XFTREAH BT 20T P 2 1B K 5 3%
RIEBRERm. £E 3-12A F1, EIFEEM Ho & m (70+0.03) 2 J5 T
(75+0.03), X 5/KMERAN—F (B 3-8A). Fu 25 NMOVRI, 38 24 1) & A B /K i
AR T EIEE A S FHEUKAL SR I, AT Hoo 75+0.03 201 Ho BT REZ F
NTE 75°C I RE R AMEER SN (8 3-11A), S8k B = e £ & A i
B9, & 3-12B s, ERIG & E M Ho B A BN INE 3G T R, X 0] ge2 Bk
IKFREERIIE N, SRRV 2 BB R, 3 Ho PRI,
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3.2.10 BERER & A BN RIE I Sl A R

T2 K R EK GG B B, 48 28 R AIKIH LA B f& M [a],  HIEH 2w
A ARE AR PRE IR, b (0 D) 2R, L. Y. PreKAH]
2SN R 2RI R B IR AT TR AR Z BT A SR B, R R AR A1 3R
T TSN 25 e B M P e S BO R 1Y) 0 {8 T-386x, DR, 5 RS 0 i Bl i 1] 1) A8 B L
ZEN .

Wl 3-14 Pros, WHRZHAE 0 s () 0 {E K 87.8°, AR Z wiak FL AR A KL
HIEUE (0>90°) B, 7EJEIEIAME (10 s), XFHRLER (A W0k - 5A A2 1R RFE R Bk
W, 2 120 s BKRA G BRI 0 HRRE & KPR RN (146 nm), XA fRE i
FRIR — 45 R R R . 24005 KB A, TR ACRIRY R 2 181 BR (1) — 2 9w DARH 1k 7K
B I BN RO i O T NEOREE UK JE R AR EEER,  EIR AR Y, thah, R
ARG EARKMLERLR (& 3-2), FHWKEZKS)ZMWARE, SEEHEMR
FRH AR AR IR K R K 2 18] R AR ZE e . T 75+0.03 ZH4E 0s ISF O {8 4 57.15°, 10 s I 7K
CL& BRI, 120s B 0 {2 /N 500, Ui NI B AR )G, BRI R S0 ) )
M A B R B

100 1 g —=— X
re— —o— 75+0.03
=
- 90 =105
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Fig. 3-14 Dynamic contact angle data of the control group and 75+0.03 group

3.2.11 BERER A AL B PR MR

ZER AR E LT DARAE R B i S5 M IR A8k . b4k, 3B AT A FAGE [
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