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Preparation of Milk Protein Concentrate and Its Application in Gelling

Characteristics of Low Sodium Restructured Meat
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Abstract: To explore the rational application of milk protein concentrate in low sodium restructured meat, the membrane
separation method was used to concentrate skim milk, and milk protein concentrate with different ultrafiltration times was
prepared. The cross-linking characteristics of milk protein concentrate were applied to restructured meat products, and the
effects of different protein contents on the texture characteristics and cooking loss of restructured meat were explored. Based
on this, the effects of different sodium salt addition amounts on the tensile strength, muscle water holding capacity, and
cooking loss of restructured meat were studied. Then single factor experiments were conducted on the milk protein
concentrate after four ultrafiltration times to obtain the optimal formula for restructured meat production. The results showed
after four rounds of ultrafiltration, the protein content of milk protein concentrate reached 66.3%. Restructured meat with
different sodium salt addition levels prepared from milk protein concentrate showed better tensile strength, muscle water
holding capacity, and cooking loss in the low sodium salt group compared to the high sodium salt group. In the experiment

of adjusting restructured meat single factors, the optimal addition amount of milk protein concentrate is 3%, the optimal
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addition amount of TGase is 1%, the optimal mold pressing time is 4 hours, and the optimal addition amount of composite

phosphate is 0.3%. In summary, comparing with sodium caseinate, low sodium salt conditions are more conducive to

crosslinking milk protein concentrate with muscle protein and TGase.

Key words: milk protein concentrate; membrane separation; restructured meat; low-sodium salt; texture
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Tab.1 The amount of excipients added in different sodium

salt treatment groups
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fehEh 2
HA TGase P
LN D%
ylikss I
MPC
3% MPC 1% 3%
AR
SC
3% SC 1% 3%
AR

1.2.8  HifdsmERE
2 35 IS VR IR R R . ¥ L & 41
HARES 10 min, EEENEHRAE., REHA
By K 58 8 20 o demx<lemxiem AL« B 5 4L
PR B3k, H—FhME R BRIl
RIBFRO ). AR 3 K, IO AR
1.2.9 FEKIIME
SH O IR E B . Kb S
PIPIRERIRE, FRE 5 g JNELE, 75 70 °C MER
K 20 min, FUE R =R S, 1500 r/min B0 3 min,
FIEREOEFKER, FRE.
(GR-G +G)
WHC(%)= GR =100

X, G NAREE(5G), G NE LK G IR
#H(g), RNAFKE,
1.2.10 RERFHRNEKFA

BEHRBBINE. K4AEQRINE. TGase
I B B R EL o) i [ B TR 2R ARS8 KPR T
B EBBRIERINE (0. 0.1%. 0.2%. 0.3%. 0.4%.
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24.0 BAFRAT RN E T Z 9 (P<0.05) , FIH
Origin Pro 2018 #4714l

(4)




040

2 HER55H
21 KREBIAEAWHEREERERIBLFESS
#

Bl la NHEIEEH S IREAE A L ZRER. B
JE FLHE N R JE LA B ARG 2 T i & 10000 11 58 i
PRE I 4 28 R ) — - IS BB E 1 IRk
W WRARINANTE KB A, R FREE, 7]
REGEYE 2 K. 3 KM 4 IRIIRGEALE A . HE 1b
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BARIRGEIL R AT S 22.1% MU0, (Bl TR
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c

El1 BREIZREE () MKEAEEEEXAS (b, @
EMEOIRM. B8 4 NREAEARETUEREANZHK
E (©
Fig. 1 (a) Ultrafiltration process flowchart and (b) basic
components of milk protein concentrate and (c) crosslinking
degree of commercially available sodium caseinate,
concentrated milk protein by ultrafiltration for 4 times, and
precipitated casein
B 2a JyAN R IE B0 4 7L 2 P b 4 ) S 2
Pl e AT RLRE, EEUE 4 IR R4 7L AR 1 ik &
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ORI 247 L 2 1 1) % 1) 20 R R T 45 R A% X 52
P AN R RS B8 o R AT T PR 3 20 o 3 U5 IR A L R
FF R E S B RER, TGase 1EH RN, LBR
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a
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(b) BiFnZ&EiRK
Fig. 2 The (a) meat pictures, (b) texture and cooking loss of
reconstituted meat prepared from milk protein concentrate
with different ultrafiltration times

o T SR 3 7 AL ) i 8 i s,
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a7 B ZH PR R S PEABLBR SR B, R T
L 2L PRI A1) ot 1 ot 20 o A R PP PAD 1 ot
ff—NEE AR BB IR BRI, R4E R
HHPEBSESN, EHNRAEIRF R
TREZRE-FRmES, RREEREED S
Fsg iz Lo, Xk GE AL EARE T RS
TGase HIAZIK. 25 b, HEIE 4 D4 7L 8 i) 26 ) =
2H PRI IR 5 A IR ) T 1379.59 gf 1 0.81, XN
B8 NP PREAT R 23 B (R 45 2R CRERE A 58
43 54 1058.02 gf A1 0.54) MLk, /2 T 4% Al &
B TR, T H N T Z BRI A 5, 7R
fith b2k ZEHEAT IR 23 IN T 2 A, Rk HYEEE 4
R 4 7L B AT LA S5
2.2 N[EBA RS IR EEZH A R

a

E3 FJHATELEEMIEME (@) « FkH (b) « huff
SREMEERRL (O
Fig. 3 Adjusting (a) the meat pictures, (b) muscle water
holding capacity, (c) tensile strength, and cooking loss of
different treatment groups of reconstituted meat
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Fig. 4 The effect of MPC dosage on the texture and cooking
loss of reconstituted meat during conditioning
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R (P>0.05) o ik 537 54 A 45 0
o, WA IR PR AR A SR e S A B R, (iidE
TGase 5 LAEE 7= A S Bk R B, 8 i 73 2[R %
FIRGE R, $E T AL A SR A R A, kT
PRI T W EABCR, 14 TGase [ In&E—EH,
i 5V R POEE] FIR, WAAFALE QS &I
AT N, i R ok 4 FLEE A & n,
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Fig. 5 The effect of TGase addition on the texture and

cooking loss of reconstituted meat during conditioning
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2.3.3 L s il A () 0f B 4L PA) 5 PR S

El 6 1EEEHIRTEX ELH R RAFIZREIRKAIFM

Fig. 6 The effect of pressing time on the texture and

cooking loss of reconstituted meat during conditioning
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RN 28 AR A5 A DRI 502 % o A S L T o
[E]4 4 h.

2.3.4 EEWEHR AN XS HAL A5 R

B 7 SAMBRITMEXEHRFMFZAZRR KN
Fig. 7 Experimental texture and cooking loss of
reconstituted meat single factor for conditioning
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