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Effect of Pre—concentration on the Functionality of Milk Protein Concentrate
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Abstract: Milk protein concentrate was a newly developed dairy protein product. The solid content of the reten—
tate was concentrated to 15.55 %, 18.17 % and 26.12 % by thin film evaporation. The results showed that MPC

presented better solubility, flowability and the flow resistance index for the 26.12 % solid content of the reten—

tate.

Key words: solid content of retentate ; milk protein concentrate ; processing functionality

Milk protein concentrates (MPC )& 8 F| F [l 7 25
T3 A PP LR T 5 = AE 50 %~85 %E it 85 %
77 i, AT LA AR B P A A L v B 1 B DA R 45 1
FEST, MPC BA SR FUBE RIS s 14 £ 1 ot CHL g
A /FLE E A LS IR AR T ) i AR T
PG EE A 7=, I BLAE T2 7 oA BRI -

1 MPC (4R 77 i A v s BRS04 LA
FR R 25 R WA J P 5 T8 AN 8 1 TR
I T 255 AR HA2 0 MPC Uk iy BRARM: | T3
e I AR

WeAR LV 2R R R, Wi 2 2F
FURYES TR pH AR, M2 FLE AR
Mg, L RERARI , B 0 T8 T A e TR E
WA G, AR 1 IRORL I SR A5 4R 23 S BUE 1 5 kL
B o HI  HTEMRAR T IEAT 1 M A B
M2 B-FLIREE LA S HA LI 8 1 & A8, 25 5 1%
BAIH T E R RGN (2013BAD18B02)
PEZ A IV (1988—) , 2 (BL) i+ BfF5E J7 1] FLE AL

HAMEEGG XRE, 7EHET TV AR B IR 22 8] 1) 3R 45
VER 2508/, B 11 ) J0RE 35 it AR,

Kim E H J %058 £ 3 T 4R ZLARE B E &
1 (10 %,20 %1 30 % )= 500 it B 3L IO 1) 2% Th1 20
o B EIEY) A 4 & SR, NG 7L 2% 1m0 i B
U 5 R RAARR, [ s ke i ) 2 1 RN LB o5 s 3 i

PRIEZ € S ey R & Yl S e e e R e S e
WA T AR 2 A 33 1500 15.55 %, 18.17 %
M126.12 %, SRJ5 T 130/65 CHEATHE % 11 5 I &
MPC B3R FRLAR W ik, I 2l S it g 5055 n
TR X 58 R Tl A ™ MPC #2467 5%,

1 A E
L1 MRS

JERLEL - 1 T O R 2= B R 2= B s MPC8S
HH B PG 22 1E R AR A e fit

FT15 LIS/ 581 : UK Armfield 23 & ; DEA-BML-1
WA KR E: PIBERRSHTREAIRAFA;



TN A MR LR AT LR B YR e TR 4 %

— 14

2430

Hyflux 1400 FRI B £ < Fnyk Hyflux FerroCep; i 28
TR £ . 15 E GEA Process Engineering Inc.; H1ia
UHT 4: 774k POWERPOINT A B AL+ 1K R}
HA PR F s Microtrac S3500 HWOGRLEE /3L : SE[E
Microtrac G PR E] 5 sigma 3K15 —r’\‘%/[‘_“m‘:sigma OS]
DHP-9082 A BIE IR AR : it RR 2 A PR A 7
BT-1000 M ARZEARAEMNAAL . PHAR ARG A BRA
Al 3 AW (Anton Paar)MCR301 5 4% JiE % i 28 X
(Rheometer ) : [ ‘% ZR A H o
1.2 55
1.2.1 MPC 4= T2

A3 RAE 65 kg B FL, AR A 35 °C~
40 CJ5 FLAR B AL EATIBAG . B 60 kg NS W3 T
72 °C, 15 s ZF T LR, ARG E T 20 nm AEEH
A TR A T I8 . BT IE A 25 IR 50°C~55°C,
HEEE I R 3535320 1.7 bar #1105 bar. i &
IR IE BB A AR ], R 3 A%
RIVB B W TR 40 ke, BRI 0 20 kg BP0 E 3
U B 40 kg BTN AR R W S AR08,
TEURARAER Lo InMYOK G | Bea —Ik4di 2 6 %, BI
BB BTN 50 kg, A 10 kg 45 1R8It
R DR A B i 15.55 %, SRR
28 R B A TR A . 25 TR R DU 28 4, 2
JER T AR AR WD R B A B L R &
B & o & o R 18.17 %A1 26.12 %, 2 KW 4
AR BE AT 70 °CL, B IR B 72k . T2 WA 1,

J5eHy

[ 7k o] 20 nm S RIBGRIE ALE || 275 |

| IR E R 15.55 ﬁ_} I A 43 ey

v 15.55 %, 18.17 %7l
70 CHRARIR G T 26.12 % ARRTRAVRIE
9 18.17 %M1 26.12 %
v

130/65 CHiZ5 14, [k )
10 MPa, it # 1.5 kg/h

MPC A BT

R S AP
HEC R TR

1 FEERYEERFERE MPCIMITE
Fig.1 The manufacturing process of MPC by different solid

content of milk retentate

122 MPC ARSI 22

B WG & B I E 2% GB 5413.3-2010( & fh %4
B R bR e ) L i REL & PR U A e ), B P
(I 5E 2% GB 5009.5-2010¢ £ 2 4 [ ZEhn i £ 5
AR BRI E )M, RSN E 2% GB 5009.4-2010
(ML EZRERE &R K0S, U6 & &
M7E 2% GB 5413.5-2010€ £ fity % 4 B K hrifE 2 4 )L
AL U R I 5 el
1.2.3  ANRIETE YA 23 S v i i i e A8 1 1 0 s
1.2.3.1 W26 W 85 U7 R 32 Bl 5 D) 1 AR Ak i
I

SR FH UL A8 ANk I 5 e 4 V8 1 5 DD 7 g R B
& B YRR AR R TR AR AR
25 mm, FESLEEE R 2 mm. MG IR E R 50 °C, BT )%
t 1 s HEINEE 100 5™, Sk BY IR ) Ak BE 55 U
AL, M SRR S A B DR e B T LR
P U B L, LI AP 0 T U A vl g L B 1k
W5 L AR K 5 2
1.2.32  WRARVRFN I A

R BT I A AR L e R R 50 °C,
TEE BT YT AR 50 s SFRERE S A TRLEE S 50 “CH R
FTLATFARINAE o (R s 2o e v 1 R PR AR T 2 8 TR
A LM Bl L FE K 3 %
1.2.4  RIARRINE

FIH Microtrac S3500 BEHGRAR TSI E MPC
RSN o AR IRTE ] :0.02 pm~2 800 pum,
B RE SR BB BURITE AR R “irregular”, 9756 R £k
E 1.59,
1.2.5 K3 E

M5E 5% GB 5009.3-2010F i 7K 43 1
FENT,
1.2.6 AL I E

VAR I 5 2% SCHR SR 7 VA e fin el i

TR A T 258 K P BC I S % (B 40450
VAT, B 10 g VA T 50 mL FOES. A 7 24 C 41
T 4400 r/min Z5.0> 10 min, HE3% 5 ¢ THUGHEAY
SRR L, R ARR A B0 (4 SRR 5 g 100 A A
B, PR R T 105 CRYBEAR TP 2 h R fEE , HL
HE T TSR R /30T SRR
R i, WIS R R oy

LI = R B 10
127 WahPEieEL

TN PEFRE AR IR A RARIE  SFAR A, 2495 A




HuwHsE FNRE S ERE AR R AT LR G R W e T A R e
]5 —
VS ST HS B VAR, 4% SRS AR BT=1000 o
PREE ARSI T S D
1.2.8 Wi PEF o 2 g:g [ —— [ Pt 26,12 %
R PR AR T S RSB, AR L 25 F AV BRI
FE (TR, 4% 0 HS KR BT=1000 By s Akt S
AT AE o B %3 :
1.5}
22 LERAM ot
22,1 MPC HA B Morarnananseareteraesss
HR A FERR 5 250 B A MPC REAS jii /e 1, B R
51 MPCEAHS 2 FEERNEBWRAEROTIE A B ERN L (A
EIBEA 50 °C)

Table 1 The composition of milk protein concentrate 80 %
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Fig.2 Change trend of shear stress for different solid content of

milk retentate as a function of shear rate ( the determinated

temperature is 50 °C)
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Fig.3 Change trend of retentate viscosity as a function of

shear rate
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Fig.4 Viscosity at 50 s of different retentate solid content as a

function of time
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Table 2 Physical index of different MPC samples
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Table 3 The flowability of different MPC samples
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Table 4 The flow resistance index different MPC samples
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