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1 MBE57EE

1.1 MRE5EE

1.1.1 skl W& E H R4 (Casein Sodium , /%
HHEE=90%),Adamas 2\ 7 ; Bradford 2 A #¢
JEE 0 R, b A S R R AT IR A
112 FZALEE ) ERam % B Ak
(HKY-1) , i 2  RHIH A FR A A 5 B — 63
1 (J-815 spectrometer) , H A4 /8wl 3 2T HE
PRAX(M1000) , Fi 4 15 23 7 5 40 K KL 23 Hr X
(Zetasizer Nano S), JL[E Malvern A7l FZAZ Y
(Haake RS 6000), & Bk € /R BHE (b ) A IR
A ¥IEAHL(PT 10-35 GT), %+ Kinematica 23
Al

1.2 REWHZE

12,1 BEEH R WO & AREC0.S g B EE
PRENE T 50 mL 25 1K, =il T T it
% LEFE 20 min, BE i AL 5T R S 10 me/mL 1Y
ik £ 1 TR A VA TR
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1.2.2  [A&X DPCD 4bBE 15 Se T FF4 4 K 42 A
VORA o Ak P A T R T A A (O A A T
FEA4CES ., B 50 mL EABER T 05T 34
B0 JFCE T DPCD AbBR & v BB S 4T
25 REAMEAL B 4 Th 2 R SR FTHF CO, SR iR
W LA B IR, Ak B 28 v 3 T 2835 MR O
PRI T FR I e 2 (R ik B 4428 7 min) , FF i 7E
PEL 2 I RN R 5 T O — B ], A FEE S 4T
TR 218 i e Gtk 3 R 29 RS2 3 min) , ASHF
SRR RS R B ] 3 RPN R TN R R
N s S (1

1) [EE R EE 35 °C, B[] 25 min, 3% & & 7] 8
B4 5,10,15,20,25,30 MPa;

2) [EERE 35 °C, [ 15 MPa, 1% & 0] (3] B
Bk 5,15,25,35,45 min;

3) [& %2 5% 15 MPa, B} 8] 25 min, 3% & i 5

FAEE A 35,34,55,65 °C, FLUAH R R B (1) 204l 44
Ab AR Sy XF R
1.2.3 Bk adr B A s R
EAE ST I T, 2R R R 3 92 o
(10 mmol/L,pH 7.4)F& B2 0.1 mg/mL, 7£ 25 C4c
T, EHEFKE N 1 mm 04 5 H L 7E
190~260 nm Y3+ 75 [ A LA 100 nm/min fY 3 2
i BB IEAT 3 EE {1 A R e 2 o iR
ER 5% vl RO T A A R 6T R AT R AL IE
124 KRG AKYEH,) AR 1-78 i H -8 -2 il
1% £ (ANS )l 7 8% 2 11 179 22 T g /K M fg 4l 2R
PR b FH 9 1R 4R 22 M (10 mmol/L, pH 7.4) # B¢
2 5 AR B i (0.05~0.2 mg/mL) , ¥ 10
pL ANS (8 mmol/L) s il & 4 mL #£ & i W b | #
B 3 min, FZEECHIEALAE 390 nm (BA %K) Al
470 nm (& HHPEA) FHETIE  SOG 5 B b AR
e E AR AL B LR BD A A R T K, 2R AT 3 Ik
i,
1.2.5 Wl K ES & EAE ST 25 °C .8 000 1/
min #.0> 15 min, B 35 W , 38 & Bradford £ ¥
B R S WA R A S R, IR
JEH LR 35

VR (%)=

B LW T PR 11 A mgfn) 300 (1)
250 HT B R (mg/mLL)

1.2.6  ZhAJEHUS (DLS) i sh 2 6 B i e
EEFE RS, A T E AR R A
TFIOKFEREE 1 mg/ml, FHYH K BOERLEE {CI E fi%
HRRAR B LLRE SN 3 I 3508

1.2.7  RWEEE AR VMR O 728 2 R P ot
AR ASCITAR Y38 A U AR AN 1 AR A (10
mg/L) RWELEE 55T I HOR R BOC R, i 5%
PF AR . 1 mm, 365 25 °C, 35 U] 3R 0 [
0.1~100s™,

1.2.8 FUbE ¥ 6 mL BEHE AHEW (10 mg/mL)
2 mL ERWMIR G, A EHLEL 10 000 t/min
B 1 min, MBSO ISR 20 WL B i e
BEHFAR, IMAZE5mL 0.01 gL SDS &+ iR
A ¥95) 48 500 nm ZbIN R 12k Ao, FLIFE
B 30 min J5, DAAH[E A J7 2 WOBCEL VR B T SDS
VW R, 7E 500 nm AR OEEE 2 Ay, U
0.01 g/L. SDS ¥ AE R xf 18 g 47 3 IRE & .
% £ 1110 7L A6 T M (EAD) A FL AR S e M (EST) 1153
ANRATF

21 2XTXA XN
EAI(m%g)= CxDx10° (2)
ESI(min)=— Ao (3)

30x(AgAx)

Ao 7=2.303 ; N——Fi B A 5 C——FL R
TE FCHIT 2 11 IO 7K V5 VR v B 1 O A O R R B /L
D——FL R I A R TR 4,
1.2.9 Heymabr R 25 5 LUV (8 b v O 22
FoR I SPSS 16.0 F A EAT 40 M7, i FH AL
EJ7 220 BT (ANOVA) 73 1 84 , 7 #£ 47 Duncan
1) 223t Fl Ao 56 DA o P B Z R 22 5, 45 RAE
P<0.05 BF RN AT MR HAGITFE X,

2 ZBR5ITR
21 ZREH

DPCD X} i 25 i R &5 A 52 an (&1 1 F 3k
1R, IWEL 1T &, BEEE CD LI K N
200 nm BfF 3T 84 B0 1 A4S B A 0 ) SR I K AR
B A R 1 TSR 4 il 45 4912 Kong 554 & 2R
K P LERFRAE . 22 DPCD AbBR S & 2 1 1
CD G5 5 5 B 0 25 A AIG ,  A 4 Ab B0 1% 2 1
RS ERFE N, £ 1 B T DPCD AP
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IR ) 4 Fh AR5 & &, BRI EA
TSR ZHCR TG, X5 CD ki
FRAE I 53 T 45 5 — %, DPCD RE 6% B 3 FR AR s &
F 450 a— 18 0E & & (P<0.05) , L HAE
(30 MPa) F1 K I [8] (45 min ) &b B8 45 40 F Ho 5 i o
ik, Hoa-BRE S & 8.15% 43 ) FE AR =
5.65%F1 5.95% , o—SRHE & D R B 4EREK 5
BECR ORI g = g I
JORAS . AEAE R B A B A F T (55 °CL65 C),

P 1 a8 e & w40 B2 10.1%F0 8.6% , Al
fE 2[R A i IR AN DPCD A B[R] 4 JFH 48 56 1 18 28 14
S FAEAER, WCAR B 0T SR e A T A T
L, 540,35 CF DPCD fii i& & (A Y B
Bt R E K (P<0.05) , JG KL 35 i 5 B RRAIK
Ui B H G 2 g - MELE N TG B I 3 il A A 1)
B-Ir Bk py %, DPCD S8E M R — 20450
KA MR A e A B A Frdlai, Bl
LIN182 9% g K 1V T R = LN

i3S @IS i3IS
Wavelength/nm Wavelength/nm 190 200 Wanlegengzt}zlg nm e
Jo0_ 200 210 220 230 240 2 A8 2y 26 0 e 0 e T
T T T T = \ \
% 2F T, 2} T = \
. S s 4l
54l B E 4l wE
NE % N‘E = “‘é 6 control
< 9 —— control % o -6t _ congrol % 3] _ ig 8 ngg
el =N <5 = K —Bi B
< — 15MPa # 5 8 — L — 65 C DCPD
=-10+ —— 20 MPa = —— 35min =-10¢ “8E
—— 25MPa 2. .10} —— 45 min =2 --55C
q21 30 MPa -12 --65C
14l | sl

(a) NI JE SR 5% 4 DPCD 4b LT = 14
i 25 1 R % 15

(b) TRl [a] DPCD 4k HHij /5
i 2 1 I (g A

(¢) AN AR 444 F DPCD 4k ¥ i 5 (4
1% 26 15— (a3 [

1 : Control ; ¥ I8 (R £ DPCD Ab B R B 1),
E1 DPCD4ERIEHEAR_GBILE

Fig.1 CD spectra of casein before and after DPCD treatment
*1 DPCDMNBEEA_REMESHSEERMN
Table 1 The effect of DPCD treatment on second structure fractions of casein
2 2L Fe A
E3%/MPa B /min 8 A/C o prond i FRAE

xt R 25 35 8.15+0.07¢ 27.50 £ 0.14* 5.55 £0.35° 58.50 + 0.14¢
5 7.00 + 0.42% 31.00 + 0.84" 5.35+0.07¢ 56.65 + 0.35%
10 6.55+0.78" 31.20 + 1.27¢ 5.45 +£0.07¢ 56.70 + 0.42*
15 7.00 + 0.14" 31.26 £ 0.21° 4.70 £ 0.14" 57.00 £ 0.28"
20 7.45 £0.07™ 30.00 + 0.56° 5.20 £ 0.42" 57.30 £ 0.14"
25 7.65 +0.07° 27.80 £ 0.42* 6.45 £0.21° 58.10 £ 0.28¢
30 5.65 +0.35° 36.25 + 0.63¢ 0.00 = 0.00° 56.10 £ 0.27°
15 ¥ 8. 35 8.15 £ 0.07° 27.50 £ 0.14° 5.55+0.35" 58.50 £ 0.14¢
5 7.35 +0.07" 29.05 + 0.35* 4.50 +0.14 59.10 £ 0.14¢

15 6.85 £ 0.05" 28.65 £ 0.77* 5.70 £ 0.85" 58.80 + 0.00°

25 7.35 £0.05™ 31.05 £ 0.49" 470 £0.14 56.85 £ 0.35"

35 6.55 +0.35 37.45 +2.33¢ 0.65 +0.91* 55.35+0.92*

45 5.95 +0.70" 39.55 £ 1.91° 0.00 £ 0.00* 54.50 + 1.13¢
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gx1)
4 3 S
: o % B-#7 & B-4 A FALN A
JE3%/MPa B ) /min & Z/C
15 25 g 8.15 +0.07" 27.50 + 0.14% 5.55 +0.35" 58.50 + 0.14°
35 7.35+0.07° 31.05 + 0.49° 4.70 £ 0.14 56.85 +0.35"
45 6.05 +0.21° 39.35 £0.21¢ 0.00 + 0.00° 54.60 + 0.42°
55 10.10 + 0.42° 24.60 +0.71° 3.60  0.14" 61.70 + 0.42°
65 8.60 + 0.87" 28.80 +3.21" 247 + 1.66" 60.10 + 1.19°
— — 35 7.90 +0.57" 28.85 +0.92" 4.45 021 58.80 + 0.14
45 8.30 + 0.14" 28.25 +0.21™ 4.45 £ 0.07% 59.00 + 0.21%
55 8.20 = 0.00" 27.60 + 0.14% 5.10 +0.14< 59.10 + 0.00%
65 8.45 +0.07" 27.20 +0.14 5.25 +0.35% 59.10 + 0.14%
VR[] /N S 7 FE R e ] 3 1 B 0 A7 7 B2 B (P<0.05) 5 AR TR 9 K 5 57 15 46 A A VIR , 28 3 MR 28 DPCD A BA47 75
E 5 (P<0.05).,
2.2 FEBKME(H,) IRAPESEAL, FLH P F -G A CO, VB Ry i KPR
DPCD X} i & 1 2% 1 B 7K M 52 ) an 1 2 fr Al 58 A B Es A R s oK R A R N, XA

IR B DPCD Ab B 58 38 R LA K IR T | 1k A
T B K P Se T m R TR, o B b HE R A
20 MPa, i 8 45 CHF T ik 2 i KAH (18.49 Fil
22.16) , TIAE— 22 Y [ A Ak B ] R HG 2 1T

Jo7 2% 1 g K MR R B A M, Ding 48 Sheng
S5 IS B 98 A7 7 AR LSS SR, R R, &
DPCD 4b 3 J5 i) 25 15 A1 4 31 1 2% TG K P i 2
BT, MEABG S, S (25,30 MPa) LA K 5 iR

IR (55,65 °C) TEU 1 2 1 B K M AR R
ST, DPCD RESS W W R AR R g il T S B0 /K M P 255 T R 1

T 5% 7K 1 (P<0.05) , % & 1 H T 20 7 9 38 1Y i

F ALK YE (Hy)
Surface hydrophobicity

Mg K T (Ho)
Surface hydrophobicity

T A TN,

ST LK (Hy)
Surface hydrophobicity

0 0 L
control 5 15 25 35 45 control 35 45 55 65

control 5 10 15 20 25 30
JE 58 I ] it BE
Pressure/MPa Time/h Temperature/°C

(a)DPCD 4b HH 58 X5 15 26 11 Ho (1951 (b)DPCD &b i) Xt % 26 4 H ) 1) 5% (c)DPCD 4b U 2 X0 i 25 11 Ho (1452 1

4 ; Control : Xf i (A 28 DPCD 438 ) , AN W] 1 /ING o7 B 678 FE SR B E] Y32 00 52 ) A7 A B 35 22 53 (P<0.05) ; R [l 19 K 5 7 B 37 A1 ) Vi
BE 0k Fk 25 DPCD A PRAF 7 i 3% 25 5% (P<0.05) .

2 DPCD & H R E B K1
Fig.2 The effect of DPCD on the surface hydrophobicity of casein

2.3 WIEHEH FEAR TR R pH B B 6] i 2 1 el vk 2 SE W 1) 18
23.1 VR DPCD X ESE AV Zm gk Ml

2 iR, AL B UM E, 28 DPCD A3 R 3% 2 AT, Bl Ak 3 9 19 R LA K Ak B )
Fif 2R (A B B BRI (P<0.05) . HERJE CO,  [RIEE B4R (A B SRR ARk 3, ORI T 7
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REHE K CO, FEAK 1) 25 B 5 7 A i L S Bk (] Ak
P CO, M LATR A S8, i CO, 43
TR o %I EE R E Al A AL 3K R R )
i 2 I i T e U 25 (55,65 °C) T DPCD fiff
HR I 200 R R, N 93.98%43 5l [ 5 38.62% A1l
42.68%, X SGEEMN . SHEH SR S LA
XK, IR PEVE NI B B B R 2 — 53
T UREME N LA R I AR A B I R
L% &5 DPCD X % 25 11 fff B g e, 26 AR ) %

JE 58 T 55 R Ak 3BT ] A A S /N e R TR T
THD, F e Ak B R A% 5 | R I A R AR R D
TE 55 CREFEWE T, HoR #2278 2 1 030.43 nm,

DL |45 B 0] DPCD % % 25 11 67 42 4 5%
R Ab i B R SR A 1 Bl AT A R U A
(30 MPa) KI5 [1] (45 min) A M %5 55 I (45,55, 65
°C) HIUEFE LR, DPCD X s 85 1 RSN K T
fift BN | R R, mMEEANGT
DPCD X i 2 [ A7 75 42 U B 2800 o 28 1 0T 1Y) fid

WA AT T, e PR AY DPCD Ab 3 R o R
R dut Ak P[] ot 27 i i 0

)

177K A Be

W W

A RE

[K >} DPCD 4b B2 i, VTP A AAT
EREE AR A TAER, FRWAE Co, 5EA

ATLTE Jot B AR B AE R At KRR ELAR T SR R AR
232 Rifr K2 W8 T DPCD ARPRATIR A2 FITOVRE M 5 BOE ] A A A R U6 i i

WiAE AT T B 0 THE SR REMRR
SPRIEAS . B 2 nTHIESE ORISR DPCD Ab

Bl EEL (55,65 °C) R DPCD i Sl 55 (ki AR 1Y
g7 5 g A Ky TR R K YRS AR A AT, TR EDSIE

% 2 DPCD & & 8 %1 12 1% 5 1Y % i
Table 2 The effect of DPCD treatment on physical properties of casein

PAE LBl . LAt
- - oA #542/nm —— -
JE 5% /MPa B [&]/min & JZ/C AL /mPe ! FUAL AL x10%/ min

boiid 25 35 96.30 £ 1.57¢ 225.06 + 0.96° 6.38 £0.11° 10.27 £ 0.46°
5 86.01 + 1.50° 206.93 +3.61° 441 +0.15 4.28 +0.43"
10 77.17 £2.25 21326 +0.91" 3.95 +0.06° 3.62 +0.12°
15 75.72 + 1.75" 217.70 + 1.82" 4.11 £ 0.06" 3.56 +0.16°
20 77.17 £ 1.30° 223.50 +2.88° 4.42 £ 0.04° 446 +0.12°
25 74.27 £ 1.76" 225.57 £4.41° 4.47 £ 0.06° 4.90 £0.15™
30 61.52+2.17° 275.93 +2.30¢ 4.48 +0.04° 484 +£0.11°
15 xR 35 98.04 +3.39° 225.07 + 0.96" 6.38+0.11° 10.27 + 0.46"
5 84.85 + 4.351 216.80 +3.15° 4.50 £ 0.10™ 4.56 +£0.19"
15 84.42 +3.32¢ 216.80 + 1.45° 4.31 £0.09" 458 £0.21"
25 79.92 + 1.32 2122 +4.46° 4.07 +0.15* 3.50 £ 0.16°
35 77.31 £2.39* 22217+ 191" 473 +0.21° 5.51+0.14°
45 72.82 +4.14 229.2 +2.43¢ 4.48 + 0.09" 473 +0.18"
15 25 X 93.98 + 1.32¢ 225.07 £ 0.96° 6.38 £0.11° 10.27 £ 0.46°
35C 74.56 + 3.04¢ 22217 +1.91° 4.10 £ 0.06" 3.56 +.016°
45C 62.82 + 6.08" 264.43 +6.28" 3.84+0.17 3.30 £ 0.34°
55C 38.62 + 1.96* 1030.43 + 52.49" 3.89 + 0.04" 3.55+0.13"
65°C 42.68 + 0.66* 389.60 + 7.60° 3.96 £ 0.09* 3.57+0.23°
— — 35C 92.24 + 0.66" 223.2 £2.82° 6.44 £ 0.09° 9.95 £ 0.30*
45C 94.56 + 1.99¢ 212.23 +2.94° 5.96 +0.23¢ 8.78 + 0.88
55C 93.69 + 1.30" 206.33 +2.90° 5.75+0.15° 7.89 +0.49"
65C 99.49 +1.32¢ 197.57 +5.54° 6.46 +0.14¢ 10.50 + 0.59¢

TE AN /NG SRk e 7R s I () s I 32 9 52 TR0 7 76 35 22 53 (P<0.05) s ARl RS SRR R A IR | 283 FIR 28 DPCD Ak 37775 1

FE5(P<0.05),
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=il FIDPCD A7 — & P [FIVE T, LW 51 ik 2
FIERAEULTE . 8 1 TOR S 1T 52 i L 5 R R
TR RN R /N R AR T T Al R
A g BT AL WA, AL, DPCD S L il it A% T8
Ao A v 3R A v A Ak B L R Ak R

233 FKMBEE  DPCD kb AT 5 0 s 5 AR R
M s AT W 3 PR, B 2R 7R BY U R
(0.01~1s™) i Bl P9 80t e st A (B SBPEA T,
FE(1~100 s7) 35 B P HL 36 00 266 B AR A0 R i 3%, 3 0L
TR A, Bk DPCD ) & 55 11 45 ) B AT B3R
YERT ABAT AR O BT UIRR AL i T s AT B 3

E R UA [ B 5L v T i R DL B R K M
ARer A m B AR R, A2 DPCD 520, g 8
%%VV&@%%%E%*%%%%M%&T
B, 3Kt i Ao TR v T Ak T 2% 1 T IR B R AR 4G K
M%u%ﬁWﬁmﬂ% 04 % 5P Sheng 4511
AHI RSS2 E WM R Z DPCD 4k
P R0 SRR (R 3 R A b TR
5 1] PR 2% I AR P 2 L AE R R, A TR 5 )
Hogm B 2 YRR T 10 MPa B, FLR M
B 2URIREAR . FLE S A S R S T A
FEAH OG5 2105 v ka1 286 AT R R 1 2L

A1, DPCD b 3 B AR % 25 1 A R0 26 B2, L e A i I, AT ok ) Ak PR i A A L R R
— 5 TR H T R/NRLAR T 30N B AR R s b AT B o
KRR, 5y —Jr i, TR RS R A —
w F —=— gontrol ) 1¢ —.— W 1 -
o T, : i ; .%§
i 15 MPa o 15 min & s 45
= 20 MPa = 25 min = 55
2 01t 25 MPa I 35 min z 65
W Z fb 30 MPa WE 011 45 min B2 o1,
B2 i L A = 5
= E0.01 e B 222 T TIRRee, = > 3o, S ye N
Rz ol R R o R o RoE o
g - ,;” £ 0.01F T e Rt S 001 uagdy, wttteaa
2_0001 3 2 SRR g ’é{ g D N
g g w‘zx"%%‘m j:h 230t disttittesssssess
0.0001 L " . . N 1
0.1 1 10 100 ey 10 100 0'00%).1 1 10 100
Shear rate/s™ Shear rate/s™ Shear rate/s™
(a)DPCD 4b B 58 X 1% 7 11 (b)DPCD &b #4 B fia] % 8% 25 11 (c)DPCD 4b B 2 %o i 2 11
FEULER B2 (1Y 52 i) FEULFER B2 (1 52 i) FEULFE BE (1 52 i)

: : Control : ¥} i (28 DPCD AbHL ) BKEE 1)

E 3 DPCD & B RMHER M
Fig.3 The effect of DPCD treatment on viscosity profile of casein

2.3.4 FLAkME  DPCD X g & 1 ZL AL TG P (EAD)
FLALRR E M (EST) sZ i an & 2 iR . FLALTE P R AE
T FLANIE L v AR A S K A T PR R B Y

%$%27%]‘WLDWDLﬂVﬁTW
%Emﬂm@@ — PG T i R R R T
ﬁmrﬁwﬁﬁOEEﬁ%%@rﬁﬁmﬁgw
K, DPCD Ab 35 5 i B 11458 22 16 ¥ ik 1 ol G 1R
T K AT o TR >, D BRI FL AR T
PERT, 5346 DPCD X 1% 25 1 2 T it 7K 7 i 48 1 1
FH A8 LA By 2 K Pk K P ST A e B UR  f 2
e 518 Kb B W B RE T BEAIG, DN AR L FL AR
PER AR RS E 7 T, DPCD 5808 & H 7L LR

SE MR 2 K (P<0.05), il T K F i DPCD 5l i
{10 s R 1 R WL B 1 R B R B0y T W Tk B
AT P R M B AIG N BB A 8 L 1 7L T VR T 22 gk
L FL R e M R R (LR 2 e 53 T s R b 3
) 2 4, LA A TR e b T R 3 X T BB
FEAAE WM E A A G, ik nl W, DPCD X i &

(T AL AL R R 1 RS, — i
B LS T R TG T b
3 #it

DPCD 3 i S W 8 11— = S 2 H e e

HAHRevE, Nz m L & i, 35 CAIUE T
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DPCD 4 & 25 FH 450 vh o 138 1 JC KR U 25 it
SRR BV & TG KRR KT, B
5 DPCD M RI/E AT g R B 1 = =4
FAH B AR A, B 6 i 2R 1 45 A 52, 35°C4%
T DPCD AT KA i £ 1 i B 1 ELRE X 2R 1 40
TRBMEER, (e A4 T B P
ik B R A R 34T B W L B8 ) R A SRR T R A R
FHZRAE T DPCD X % &8 11 s A7 ok Fi A TR
PRS2 ) 3% BLAE FL 5 1R 1% 28 1 3R W26 B A FL AL M Y
R, NI 22, e i AT 3 56 1% 26 19 5 DPCD 94
SRR T A JFE A IO B S B IR IR ] DPCD X
L] b AT A% BRI (35 °C) b B RE A 25 4k 5 1%
S LEY/BEIES S O N T ¢ 3 T2 Y P U o RIS
I DPCD 4 AR DL S REFEARZS &, SLHAE T
3 7% DAL ) T T 5 A1 IR b 52 2L i)t
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The Effect of DPCD on the Structure and Physical Properties of Casein

Zhou Xuefu, Zheng Yuanrong, Zhong Yu, Wang Danfeng, Deng Yun'
(School of Agriculture and Biology, Shanghai Jiao Tong University, Shanghai 201100
State Key Laboratory of Dairy Biotechnology, Shanghai Engineering Research Center of Dairy Biotechnology,
Dairy Research Institute , Bright Dairy & Food Co., Lid., Shanghai 200436)

Abstract Dense phase carbon dioxide (DPCD) is a promising non—thermal sterilization technology. In order to explore
the effect of DPCD on the quality of casein in dairy products. We took casein as the research object and studied the ef-
fect of DPCD treatment pressure, time and temperature on the structure and physical properties of casein. The secondary
and tertiary structure changes of casein are characterized by circular dichroism and surface hydrophobicity. And the effect
of DPCD on the physical properties of casein such as interface properties and flow behavior are reflected by solubility,
particle size, emulsibility and viscosity. The results show that when the treatment temperature and time are constant, in-
creasing the DPCD treatment pressure will cause more a-helices and random coils to be converted into B-sheets in the
secondary structure of casein, improve its surface hydrophobicity, and reduce its solubility and apparent viscosity, at the
same time make its particle size and emulsibility first decrease and then increase. The effect of treatment time on casein
is similar to pressure, but its effect on apparent viscosity is not significant; When the treatment pressure and time are
constant, increasing the DPCD treatment temperature may cause the opposite change in the secondary structure of casein,
and make its surface hydrophobicity increase first and then decrease, at the same time cause the reduction of its solu-
bility, emulsibility and increase its particle size sharply. In summary, the pressure, time, and temperature of DPCD
treatment affect the structure and physical properties of casein, among which temperature has the most significant effect.
Therefore, the low temperature treatment conditions can effectively protect the quality of dairy products after DPCD treat-
ment.

Keywords dense phase carbon dioxide; casein; structure; physical properties



