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e BT i B (Pascal’s principle ) Fl ) & 45 51 J5t #E
(Le Chatelier’s principle), Bl #f7K H F1 #4538 5%
TN 2Bl B A I AU J5E Ml R A 3 e, S ) - A
TR 23 1) 2 D858 AR T O ) R AT . S i E R
[F] {14 # 7K K 1 (100~600 MPa 2 [i1] )17 LKA
FE I3 A BT, 52 W TR & R 48 N FE & . HHP
ARFRT TR T R A F Y B K A SRR R AT
RILTR IR IS KA e B R R, 2 T4 L
AR B 2 R BT AR A, DA 3K 3 6T TR et
BRI SR AR R ROCRE . HHP B RFE AL &
an D BERF I, O B B 8 3R 7 A AR R A3 i
W SZ BRI G OGTE o A K 55 SO A v
FORBCE A, A IR B 2845 & s 2 i KIRJE
PR T AEFLAE SR ME . Bouaouina S5MiE i 5l
5 i e T B LS AR 1 A R M R TR AR E T R
R o Lee 5512 I i He 12 Jon b 3L m) L 2% 6% 7L 1K
G3 B EE R Bk A A2 255 R ELAE T, AT
IR R E M W R . 2T ENIR I 300
MPa JE /3 FA#E 5 min, 7] LLVA B KIBR AN A ,
OB AW VC AR E IR 10T . 2RI, HHP X 8
ST S 1 W 98 R 2 B R AE A ) S AR R K
77 R 5 R B 0 B — L AR AR R R
B,

ARSCUAFLIE 8 1 R 5ORE, 23 B AS [6) e 53 0] 5L
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WEAZMAER N, B AT EAER
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1 MB5HE®
1.1 RS

LW E A (WPC 80), I EE B ik & 5 i kLA
RS E] S IRARHR PR 2R R T KU A 27 300 R 42
ABRAE =R LA e 2 LR R
(DTNB) . 1,1-— 2K -2- =44 Bk (DPPH), I
122 i KA AR A R A A H &R K OB,
et EE R E ARG R A FE ;. £ U g (ED-
TA), KHEK BHE 44k T A R A A iR R Ak
By, KRB T AR (), NS HIA
XL P AR T4+ e SR AR AR A, K T KU
P2 R BT BR 2 w) s 281Kk, A, s b
A AT R S B el )
1.2 UHFE5EE

HLF R, L A A B S-
3400N 14 ¥ W B8, H A R 5 6 AE BT
3000HSA 4K HOCRLEE 3 B A, 5 [ By IR SCAL A
A FRAFFTIR 2T 98 7% 4% Nexus 87030400403,
2 [E Nicolli 23 7 ; G9800A %¢ Y 614X , [ Agi-
lent /A 7] ; UV=-3150 5 4h-0] WAy 68 i, HA
BN F)  UHPF-750MPa 3 R %, (kR L5
FERHE A R BHEA R ST, L & 205 %
{4 B2 531508 B A5 B HAL, B ff i A0
Al FW—4A By AR TR L, R FR MU A BR 2
A s HH=2 fE K 8, TR A A ) s FSH-2A & &
HAUR L, Ty BHLA (N A BR 2> 7] TDL e 3
BB 0L, i O AU 5T,
1.3 A&
1.3.1 R S B DL R
3 9% 3L B I W it = T 3R A% O f
AWM AR EE T, K E R 100,200,300,
400,500,600 MPa, 4 il & & i [8] 20 min, 15 5] 1§
TURE S AR TG & H
1.3.2 HAREEWE B W (SEM) W
SRR 5 FLIE RO SR . 2 BRSCER(15)
B 1.0 mg BESRETE IR b, &S w4 b S
KR RE 56823 SEM &1/, T 4 500 58T
SEAE i B Z5 4

1.3.3  Zeta HUOZINGE AR 1 J5T 114 3 100 HEL £ 52 W) 2
P11 5 B2 PR A R e e o R v i AT R AR AR 2 R
SCHR[17TI0 52 B & ) Zeta B IERS A& 2, B i
pH 7.0 1 10 mg/mL FLif & W, 15 5 T8 K
PO BE 53 BT A 2 FLAYE

1.3.4 RLARMMNE 2 BESCHR1S]I 2 B 5 1 kL
IR B, B 10 meg/mL B9 FLIE 5 HIE R,
PoFEXI ST 05, T 0 20 9K O R EE 43 B A T
R

1.3.5 ZLAMEIE Ry E 2 BRSCER[19]15 4 fn &
W, 1.0 mg B 5 T BRI OFE 5 - TRARE
1:100) — A2 A EE 5], F 5%107 Pa [k ) J& B8 P
WA LD T i, I 32 Wk, A B
500~3 500 cm™ , i FHl Omnic 4.12 #0258 Ak
B, JFH PeakFit v4 34T S LG 11 9
gy AL RS

1.3.6  SAEM s E R Ellman 20
S, 2 BSCHR[20]F- R85 A& 2l it 29 5 3 75 =0
B 0.5 mL 1%FLE & 1,5 mL Tris—Glycine
b (1.04 g Tris,0.69 g Glycine,0.12 g EDTA,
221K E 4% 100 mL) 5 20 pL Ellman (0.04 g
DTNB, Tris—Glycine Z& ¥ € 45 10 mL) iR
A, BE 15 min J5 T K 412 nm 54830000 B
TR SH AL I E 0.5 mL 2L
FEHWW 5 mL 8 mol/L JR % 2% wh il (10.4 g Tris,
6.9 g Glycine, 1.2 g EDTA ,480 g JR & , 2 K
4 1000 mL, pH 8.0) 5 20 pL Ellman i
R4, #9815 min J5 T K 412 nm 24035001
RIS R OGAR , Hh A R R A R A S
(HF2) PR,

T B % 2 (mol/g) = W (1)
S (wmol/g) = SHEA (2)

Ay WBOCEAE ;¢ HEA R RERE,
mg/mL; D A i B A5 40;73.53 1 109(1.36x10%) £
5 1.36x10* g BE /R WO R AL
1.3.7  WEZOOEEMIE  pH 7.0 10 mmol/L
BT 2 P A - BB, T o B A v 2 R 0.2 mg/mL
M FLWE R A W . B R K 290 nm, FHH#E
Fil 300~500 nm , & B 4% 1 & S B 4% 5 nm,
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1.3.8 M KRR E I s e
B B FTHLE 1.0% 3L 1 E A IE W T 5
10 000 r/min 4T 2 min, 53511 s 384T R WA
I BT B M IR AR AR AN #8820 min J5 A9 M IR K
R R R R M A A S (3) A (4)
s

@@ﬁwm=£#lnm 3)

IR (%) = 7] X100 4)

1 0

KA Vo BE WA R IEE, mL; V, AT 45
FEF A AR AR T mL; V, R BT 5 #5520 min B
)3 3 W AR AR R mL
1.3.9 Flibd: AR E NN E B9 mL 1
me/mL 25 FU AT 3 mL 5 AR R, FH e 4 21
AR FTHLESRS TE 10 000 r/min R ALFE 2 min, 4351
W B 50 L # 8 0 min A1 10 min #9308 ICH FL AL
W, 5 5mL 0.1% 1 "% KB R ois W e o iR &
J& F A 500 nm AR OB L FLARME R EL Ak RS
FE MR A (5) FN6) Fis .

=l S 2~ _ 2%2.303%A oxn

A (m¥Yg) = —IOOOOXCXQD (5)
bvd %)—‘—t‘ b)) = A()

AMRERE (%) = - 7i—x100 (6)

K. CNFLIEE A TR, o/ml; o N2
FE B 5 AR B (o=1/4) ;A0 J9 5 O min I FL
ARG ;A 1 HTE 10 min IFZUIRE A OG
8 ;n I BEAEEL 100,
1.3.10  FEARKARMmPER I E B 0.5 g FEM T 5
DA B S mL ZE18 K /ZE ALK, 280
AR &Y 5 G B 4 000 r/min F O
BLH, B0 30 min J5 8] 25 FVE W, BRSO I R
o FEAKCPEFREM R A T =80 (7) F1 (8) s

Fikt (%) = =My 00 (7)
M,
?#?mﬁ£(96)=A§%§§i—x100 (8)

ftEP M, Goj‘jﬁénn %ng Gljﬂ%lb
Lﬁi‘i ,g9M2\02 j‘]r% L‘}:{ﬂﬁ ‘:jr% L;"_x;rj\ﬁ%i,go

1.3.11 PréafbtEryiiE  Efl 20 mg/ml 2L &
AT . FRELC0.0025 ¢ DPPH, IR fift 45 JC /K 2 B

I EZE 2 100 mL B O S, B DPPH- £
BRI, B 2 mL B A WS 2 mL DPPH - ZBE¥

WR A . B2 mL oK S BEFT 2 mL DPPH - 2 B
&Fnomzmnﬁa AR 2 mL JGK SR A
R B SR AEZ IR 30 min J5 TR 517
nm A0 5E W E(E, DPPH [ i 3L BRI E AR
W)

i (90) = (1474 |x100 )

A
XA, WELEE AR WS DPPH % W S
G s A, i TEK S DPPH ¥ R I 1) T
HAE ;A HELEE LR . K CEIRAER S
DPPH 95 0 1A W YA
1.4 HiELE
BT A B0E S 3 AT I A B3 . R A
SPSS 26.0 #3185 HE 1 ge 153 A, e Bl
CEBELARAERE RN . A EIEH Origin 2021
VE R A IR

2 ZBR55W
21 IBFEBAMRNLEH

K 1A~1G > HHP &b B 5 2LiE & FCR 4 500
%%ﬁmﬁh%ﬁﬁ%ﬂ%%ﬂﬁﬁ&ﬁﬁ%é
OECIRIA ( 1a), % 100 MPa 4B, LT & H
mam%&%m&wywxﬂmmww%W%
FARA T, 22 100 0 B2 RUFLR A 254 (I 1h) . Bl
JESRIG A, FLIARWIINTR , 2Bl w3k 9 45
¥, o0 A AR AS 250 MR 25 b 0 i B 2 B n R,
JE 3 vy /NHOIR (] 1e~1e) . 4RSI, FLIR A
B A /)N | 25 ARG AR — i B BUR PRIk R
G (K 1~1g) ., U B v i Al 2008 2 U OB iy
Erd o NI 95 R s = K ey I T G e 0 N N |
R =R D NI G R g S ROy (A
W
22 REBEHH

Zeta FLO 16 W 43 F0A o2 rh AR AR 3L 2 1 A HE
S R VAL CDORIER NI N % = ST R VA LD
{ELEE /N P HE R A PR /DN | 1R R BN R I 1)
TRA B2 FoR  FLIEE A MR A (pH 5.3) 5
T VB AE L5 (pH 7.0) , FE i 1 HL A A
U I, B A 268 % {1 I H i 1) 388 R S i/ Je
HR HLY/NT XA, 78R 300 MPa i3k £ 4
/ME-211.57 mV, B 28 XHE /N & R A HHP Ak
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B 1 HHP %EEIFEARKTE G (HMXFEE 4500%)
Fig.l Electron microscope images of whey protein after HHP (Magnification 4 500x)

PRAEIR T 2L & A 10250 BROIR 8% 45 4 Fn 4y
TR G (BB U R B K B A ), DA il
B K FE A R L 2 87, AR TR AT E
HERAE | IF 4l L R BRI T 20+ I . B TR Y
YRS R | E A 4 X R (AR R R
o ] RE R4 HE AR R B K S AL TR,
2.3 KRS

B 3 s, 5 X B2 AR F , He 5 3 [l 100~300
MPa 10745 32 Hi B A, 300 MPa Bk 42 e /)N, 43 A

JE iR
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Fig.2 The potential change of whey protein
after HHP treatment

T 23~47 pum [l X 02 Ky HHP 2035 7K
PN 2 i TR 48 FIf 8, 400~600 MPa 35 [l () 47 44
Wi 5 P 38 0T 3 R X2 IR HHP 883K T 43+
V) A 35 - A AR 0, 2 R I K kA R 800
SERFTEL, R AR HE B A FLIE 8 5 B A W
JRIFEE— B RAEAME B2 &R | ieJa B
ORL AR B SRR . B U URE R /N2 F AT i
FIER ARG R WA X 7 1 e G 25 SR g Y, B
300 MPa J& i IR Z AT ) TR AR 3R L,

—s=— Control
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—+— 400 MPa
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BE s 1
£3
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RiAR
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Fig.3 The particle size change of whey protein
after HHP treatment
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55 Zeta HLO 255 — B0, A OCHT 58t & 3 HHP b 3
ZAFh 200~400 MPa, A B T fil & FL3E 7 28 &
(R 58 43 & TF21 T 7 T 400 MPa (1 JE 3 7K SF- 41 it
T RERIE R,
24 —{EW

LLAMGTE AR 5y F 2 100 b4 7R T 8 R A
gERFHE, R 4 F L3 500~3 000 em™ H L
O—H FLHE o0 7= A A% 5 177 5 1) IR SO oA Ak
() FL 5 & 0 O—H 1 47 38 3l 1Y 55 AF 0 0 05 oy
3 289.00 em™, TE 5K 100 MPa B, FEAE W {7
T3 286.59 em™ &b, B G IR 3G K, FRAR I 4k £
TR %% , 24 JE 58 35 ) 300 MPa F i £ 5 K{E A
3 283.02 cm™, O-H {45 #i% 3l )RR AE Wi 0 % 74
I X% R R B M S A R R A

. BRI L
28782 W \wa_
. N J 600 MPa
3287.54 I\ pr—rr—
< 7 v\ 500 MPa
® ~3287.05 \/W'“N\/_\“
% % o 400 MPa
E F a0 300 MPa
s T e
& 200 MPa

m

3286.59 J

100MPa

=y
Y ot

3500 3000 2500 2000 1500 1000 500
Wave number/cm™
4 HHP & 1Ea7 G2 B EBLIIMEIERE
Fig.4 Infrared spectra of whey protein before
and after HHP treatment

F1 HHP &EE FIBEE _REMDW

Table 1 Analysis of the secondary structure of whey protein before and after HHP treatment
JE 5% /MPa a—3F 3%/ % B-7 &1% B-%% 1% R AR B /%
Control 36.00 + 0.26° 8.27 £0.12¢ 24.63 £0.15' 30.67 = 0.34°
100 40.33 £ 0.25" 7.56 +0.09" 24.43 +0.12 25.66 +0.07"
200 41.63 £0.21* 7.03 +0.13¢ 29.87 +0.25° 21.53 £0.15¢
300 39.60 + 0.20¢ 6.37 £ 0.10* 33.36 £ 0.14¢ 20.57 £ 0.09°
400 38.23 £0.15¢ 7.83 £0.15" 3577 +£0.21° 18.33 + 0.08°
500 36.70 £ 0.21" 8.20 = 0.06* 38.60 = 0.36" 16.63 + 0.13
600 36.36 £ 0.16' 8.27 +0.13¢ 39.97 + 0.08° 15.60 +0.12#

TE [ SAS ] 5 B AR 2 22 5 W 25 (P<0.05)

A AL LT AN ERE T (1 600~1 700
em™) TR E AR CHEE AT SR AL 1,
HHP 4b B 5 oS8 5E & 5 3 5 T X B2, LB R i
(3G TN S e NS T RS, YRR & 300
MPa 5 46 i 82 5E . B—3T & & 12k Bl R 5t A4 15 i 2
/D JE K 7E 300 MPa ik 2 /IME 6.37% ., {H 1%
HER R IR 5 A B (K3 600 MPa)B-4T
T O RAA A, R R Dl B R AR
W ERE AN EH TS o 12E I -3 B4 HHP
YEH T A B Ak, B-"% ff & i N 24.63% 213 =
39.97% , JoHL & &l 30.67% W3 B R
15.60% ., 14515600 HHP &b ¥ 7L 36 8 11 45
TARA T, TG AL B-F .

25 SHEE_mEBEESW
HHP 2 BEXT 2L & S-H 1 S-S & & (W &

M) DL 2% 2, BfE FE i A 3G K, —m B o s, i
BIH AL a HE 100 MPa A e, Hs P 2
—EM R EARE LTS, HEAERENA
JBT 53T v R 2 I R B i 2R R Ok Ak SN Ik iE
BEEE T mPEAR, KR TR AR
KM S-H/S-S W28 ) N, T8 BUHT — s, 5 B0iF
[ 2 A I N = @/ 2 O 8 s o T O S
SR ES SR, A B S
TN, 2 e B B A i R
2.6 WHKIGHH

HHP X§ ZL% 8 H 266 1E i 52 ma an (&1 5 r
N o PSR AT FL G AR 1 A 2 0 B S ) d 3 R 5
il 100~400 MPa, #¢JGom LRI AN, HeiiE 2 500~
600 MPa I, ¢ G50 B T B, HC PR AT B2 R SR L
TH A8 AT LA™ A 5 G 1Y 05 75 R B TR KR T 03
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®x2 HHP 4B EIFEOHREN_MELIENTH
Table 2 The changes of sulfhydryl and disulfide bond
content in whey protein treated by HHP

- S-H 4 ¥/ S-S &%/

(pmol/g) (pmol/g)
Control 17.13 £ 0.01° 1.69 = 0.03¢
100 17.87 £ 0.01° 1.76 + 0.02'
200 16.92 + 0.01¢ 2.29 +0.01°
300 15.81 +0.01¢ 2.76 +0.01¢
400 15.49 + 0.01° 3.19 £ 0.04¢
500 15.07 £ 0.01" 3.63 £0.02"
600 14.23 £ 0.01* 3.82+0.01°

TE [ SAS ] 5 B AR 2 22 5 W 25 (P<0.05)

TN, HHP A5 | 8 &8 5 75 i 2 B 1R 2 5%
K, DENGTREEREOR , IR ARSI K, A RN {E 5
D NE =S DR 7S R S S B A1) s
00 TR RN I A R 55 R BE T AN ER AR MR B
TR A 35 0 i JE A e K, S 3D i
A
27 EEMEREERESE

m & 6 AT A1, FESRTE 100~400 MPa 2514 F , %L
T AR M R BE B R SR B 2 B T
R PE R R I 40.67%, X R S HHP &b P4
KTHABEEASFHRENE, T &A5 70
HEZ il % B T 3L 8 140 /E HHP /R R 4%
45 SR B/ INBORL , EREAT R R h  G 5aER
KSR G, S gk Ty BEAR, 48 5 T & R
PEFEL R IE B, 400 MPa J& 4k S2 34 K o | e 0 1
REAIG, 2 R TR AR 1S RS B e A B i/ | SRR A
JHAEER 5 N R A RhT e RAETE S | &
SRR T R B M AR 2 LR AL, X DA SR S S R
AL DR R AR T A 76 i

X TR RS E M S HHP A BE S ZUR R
e P B 5 1 185 g 1 DR — SR T
e F A R 25 TR 7L 1 AR 1 031 [) 6 e e P —
SRS T 0NN, AR B KM SRS K
JIN A3 3 T 7K SR LA B 1 AR 28 AR -k B
PR¥phaE , DA £ 1 5 A A v A2 1 B B e o
Frae s,

250
—=— Control
—=— 100 MPa
- —+—200 MPa
iy e
i V2, * a
I 4 < 500 MPa
= L 150 .
e E 600 MPa
R g
® g
Q
¢
3
=
=
L 310 320 330 340 350 360 370 380 390 400
Wave number/cm™
B 5 HHP &EMZLFEEERRKERIE
Fig.5 Fluorescence spectra of whey protein
under HHP treatment
| 3 Fakited
457 | Rt c 2
40 c i I.
B
S & H
a
E[J S
g 25
2 X
ey Z 20
15
b
10 &
5 i EEE
0 i [ PN
Control 100 200 300 400 500 600
JANi
Pressure/MPa

TE A RS TR SRR M B 3 P 22 5% (P<0.05) 5 AN 7]
NG TR IR R E PEHAT P 22 5% (P<0.05)
6 HHP 3B ZEAREMERERRE TN
Fig.6 The effect of HHP on the foaming property

and foaming stability of whey protein

2.8 IAMHMERIILBENE

FLAPE S 48 A BT PR W B T K A B T
e, B 7 4538 8K ,0~400 MPa JE58 T, 3L &
H ) FLILRE 152 BT, 7E 400 MPa B3k 21 i K
{H 108.4 mYg, TEMLF NEH /> FRBHTEZH
et L PR A B T L A 5K R AEAE R, B T EK
P[] B 2 5 1 B K R AT eS8 ST v, 2
IR B P FLE A P T O T - K R
i LA B S, APPSR R A S
B KM LR G R B B K R R R IR 5K )
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JE 5 JE 5
Pressure/MPa Pressure/MPa

TE AR RS TR R I TE B A #5422 5 (P<0.05) ; AN
INEF AR EERA B E 25 (P<0.05).,
B7 HHP W FEBIHMERIALBEEN N
Fig.7 The effect of HHP on the emulsification

and emulsification stability of whey protein

N FLA TR SR A B — A R AT
ToRK R OTAE R ARETR R R TR
BiEE S T 1 R LR R R R BRI R AR

FLA e R I A IR A W e B e R R
RE 1, HHP &b B84 8 1 ZL AR e M W 1
i, XJEm T I & A PR RS E A S TR
SHPEREAR , 55 Ah , FLIE B 11501 18] 18 i L S i 5%
T EIK A g TR, 5 B T N
2.9 K/

HHP X FL 35 8 (AR5 K0 P 0 52 i 4o 8 Jir
TR o FLIE ER AR5 AR R e 24 B iR 1 R
S RGN B FiKPETE 300 MPa B 5
F I KAE 30.77% . HoJF PR e 5 fff 2 1 5 40 148
RN, SV B 22 K AR 1 4 F T, [l st
PEAUET 2 KRGS B0, TE T NERIE Kk
2 AR IK AT BRI HE 58 400~600 MPa 38 4% 14
L R AR TR, R O R AR UR 1
KPR (I3 2 BLZ5 M B0 0N T B0RE H
T BRI FL B 2R 5 Bk K PE T R R T b A R iR
400 MPa I3k 5] 5z K AE 384.20% , AH HC T HE 20 2 755
144.51%, T HHP b HATRE 743 b Ak Sh f i
(S, ol ok R 43 N 1 I 7K ik A 2
Hiok , #E 400 MPa B+ 1) 2 1196 b0 B fe K, i K 7
e o TRV FLIE R o T b R | S5 4 AR 15
W Z AL, 55 08 I B ol 17 2% T B O DT 5 BEL T

TE AR RS 5 B AR K M BT 35 1R 22 5 (P<0.05) 5 AN ]
NG TR SRR B M2 5 (P<0.05)
B 8 HHP xIZLiEE B FFoK/ i H &
Fig.8 The effect of HHP on the water/oil holding

capacity of whey protein

F TR 2 8 K, 500~600 MPa B, 7% &
R R, 28 AR B B R S il 2 91 B 1)
S TN P N7 N e L S A & S B
THPEREAL
210 HmEMLME

e i R A B FL Y B O LT AT T 1 e
K9 i, SXFHALA L, HHP Zb BRI 8 1 BA
B DPPH F R VS BRIGE . HHP A3 g3
RO PR L A 2R 6 T v, MG T A R SRS R g
71, FEPUAATEESE F . 500 MPa B [ H L3 bR

S = &

N

=3

DPPH F Hi 57 B i
DPPH free scavenging ability/%
© =

e
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The Characterization of Whey Protein Porous Structure and Its Properties Improvements

Tong Yue', Zhang Tiantian', Li Jingjing', Gao Zengli*, Mu Zhishen®, Liu Peiling"”
('Department of Food Science and Engineering, Inner Mongolia Unwersity of Technology, Hohhot 010051
2Inner Mongolia Mengniu Emulsion (Group) Co., Ltd., Hohhot 011500)

Abstract Using whey protein as raw material and treated with high hydrostatic pressure technology, the effect of differ-
ent pressures on the structure and properties of whey protein was studied. The results showed that the treated whey pro-
tein changed from the original hollow spherical structure to a honeycomb porous ordered structure. At 300 MPa, the aver-
age particle size (34.87 pm) and the absolute value of zeta potential (-211.57 mV) are minimal. The random was con-
verted into B—turn, the B—turn content increased from 24.63% to 39.97%, and the random content decreased significantly
from 30.67% to 15.60%. The free sulfhydryl content decreased, and the disulfide bond content increased from 1.69
pmol/g to 3.82 pmol/g. Fluorescence spectroscopy showed that whey protein had the best hydrophobicity at 400 MPa.
Moreover, the processing characteristics of whey protein after high hydrostatic pressure treatment such as foaming, emul-
sification, water/oil holding capacity and oxidation resistance have been significantly improved. The foaming ability and
emulsifying ability of whey protein reached the best value at 400 MPa, the foaming ability reached up to 40.67%, the
emulsifying reached up to 108.4 m’g, the water/oil holding capacity increased by 83.50%/144.52%, and the free radical
scavenging capacity increased from 7.64% to 14.15%. This study provides a reference for the development and property
of whey protein products with high hydrostatic pressure technology.

Keywords whey protein; high hydrostatic press; structure; properties



