F30E H2 M

RE#BEREER

Journal of Tianjin University of Science & Technology

Vol. 30 No.2
Apr. 2015

2015 - 4 H

DOI:10.13364/j.issn.1672-6510.20140088

BHESUNIEBRETAMEKIERNF T

EEW, BRI, TR, Ko, = W
(RERHE KA TR S YRR, K 300457)

B OB ARONANA B ERORERAES R ATHRILEOBNRET A S LRGN X 2, KA/ AMNEA/
FIR AR (Fe/Hy0o/Asc) # B WA RAL R i F k% L& 9 (MPCS0) #oBs & & BAL, AR ETAFBREEFTT 5
M rbdi. SIEI, LB O BACTE EIRSA KA (491000 nm) Fo 4 (29 100 nm) # AR5, BALEAE D 4 % 3R
DEARA, B KEER R AW [EBAALIE In, MPCSO0 FoBs B G 69K A2 ARG T 0.43 4154 1.73 15, 8
FEOUBEKAELRET MPCRO. A LR £ ALK ETHARGWRENA, YA BEML, EENEET T A
ORI

KR AEN; ARG, BT Rk
FESES: TS252.59 XEAPRARTD: A XEHS: 1672-6510(2015) 02-0025-04

Effect of Protein Oxidation on the Aggregation Behavior and
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Abstract: Protein oxidation will result in the quality deterioration of milk protein. The changes in aggregation behavior and
water binding capacity of milk protein concentrate (MPC80) and casein oxidated in a Fe/H,0,/Asc hydroxyl free radical gen-
eration system (HRGS) were investigated. The results showed that the oxidated aggregation of milk protein fell into two
parts: the big particle size (1 000 nm) group and the small particle size (100 nm) group. The aggregation of the latter and the
fracture of the former occurred simultaneously. The waterbinding capacity of casein was greater than that of MPC80, which
increased by 0.43 and 1.73 times respectively with the increase of oxidation. Thus, HRGS-mediated oxidation altered the
aggregation of milk protein, which may lead to modifications of protein functionalities.

Key words: milk protein; oxidation; particle size analysis; water binding capacity

R A T O e ol P O Y R
JER Z — , R A RS A 18 i 50 25 28 SOR T )
JEEW. FLEE &2 B B L AL, X ST
S FLRELH A S A AR AR R R T
AT L B oAt A PR 45 A B B T b 5|
ABSNEPEE Ao, B2 5 R FLEE I AL, T
JRFL AR RIE | B SR AR A, B3 AR A 7
eay.

FURIT, X 3 1 A A LBR A e 32 20K A Rk
FL. TERRBRAH, AR REERELN TR

KRR HEE: 2014-06-05; f&EIHHE: 2014-09-10
BEEUH: ERARBEELRBITHE (31271904)

FREN. X Ese, FER AL R ot &
H B TR B, AT LLS | AR S8R 1 B AC B R A A
FEfRVERT, Z IREE RN 2 2 BRI BEHE 2 T4k, i
IR I BT Z5 A e s . X S Al BB AL AT : A BEIR Y
{27 NN TN 0] TR N NG B S A N s = D1
MRESE. XL Rkt — 2 S BE ARG
PEBT R . FEXTFLEE AR pt s b, AT L
Gy IR A R AR R B AR 1Y R W A AE A [ 4
1. Faergemand ZPVE IR, S & 11 th AN [ 9 4810 i
51 & EALIG , SRR A RE SN, Ostdal ZEPHRE T

EHE® N R (1972—) , &, HEA, #%, wangjianming@tust.edu.cn.



26

FLad A A AT LAGE 2L 2R 5 )™ AR i
3t Wiking S EURN L FUK BT R HL0,
AR AT DR i £ 1 K A . (U LL BRSO
BEA RA R 7S B FLE 1 R AR M s LS
REPERZ A RIS

ARSCLAFRHE [ 2R AR RO BRI & D
e 4 7L 35 1 (MPC80) 1 1% 2 11 oy JsUek il 7 481 £
1, WSS AN TRl A B A LA SR AR AT 0 e
IKPEF= LRI AR, DI MR SEAT O 55 S RETE 4 A1 L
{8 /RFE At A PLE LA A S B2, 87
FLEE A AL

1 #MREEE

1.1 ERSiEH

MREF 4L E R (MPC8O) , T HFEMFLLA
PR

Ak A Lk (FeCly) | £h1R . £ VU 2R
(EDTA) .2, 4-—f§ 52 ik (DNPH) | SR, ik Ak
A (H,0,) . =5 LR PRI (Asc) , LU0
OyMraf. A Mg A (BSA) , 254 it 5
I3l
1.2 UBEEHE

UV-VIS BISEHNAT WSEA G R, K i
1B BRA s TGL-16C BRI s s OHL, e sp)
SEANER)T BT-90 RUBOGH B AT, B AR BR
YNGR
1.3 XWHE
1.3.1 # 8 sk 4% &% (hydroxyl free radical gen-

eration system, HRGS) # #) 3£

TE pH 6.0 MITEMRERZE M P in A FeCls ., Asc,
H,0,, fEHMKE 435020 0.1,0.1,20 mmol/L. #k/id4
LS /ATIR IR (Fe/H,0,/Asc) BAL Z 58 T A7 A= T
A M, Tl FeClsy, Asc Hl H,O, B 8kmy Ak
I U T 7 A Y. i e e A A A ) e s i ot L B
ELSE=R
1.3.2 MPC80 FrB&& & 89 RALR

R AAR R TP RN MPC8O FIFE & 11,
I R TR E 20 mg/mL. 7E 80 ‘C/AKIAH
RS HE IR AL, EALE R 1.2.3 . 4h,
IR BN [F B A LSRR EE. SN EDTA (fHHVE K
1 mmol/L) & 1AL . EAL IS (Y774 FH Bl R h 2%
MR GG AT g B T AR prig Ak EL
E AR AL

AEHEAREEE H308 FH20

1.4 MEFE
1.4.1 &éaRaAEn g

KR DNPH @k e 2 1 A
AR . A A SRR 1 A B R B Tk, SR A
XU R A A M3 2 AR EI E E i SR ik
£, BJE R B IE WS 035 mL BB P S
1.0~ 1.5 mg A JF.

£ 2.0 mL BB ROIEELED K 035mL
FEEREBRS 1mL &4 10 mmol/L 2, 4 fifFER
JBE 2 mol/L HCI JRA, #E 20 CAFF/KE 2h. 5
035 mL EMAFUARS 1 mL AEA 2, 4k
A 2 mol/L HCI R4, RIFEFE 20 CHM4 KB
2 h, YERZS FAXTER.

TEFDNEOEFRIMA 045 mL a8 40%F
“H O, RBRES S G #RE 20 min, 10000 g £
L 20 min JE 32 FIEW, BES R 1.5 mL ARFH
11 M- OBRIR G RV UTNE , R 5
10000 g B0 10 min J5 32 PE00M, W 42 k%
A TNE 3 K. B EAFEFET 1.0 mL % 6 mol/L
ERFRIK pH K 7.0 MBERRERZ b, 76 37 CHRMAT
KR 20 min, & 5 min BIZHREE—IR. DA% A R
16 367 nm AMERGIE, L 22 000 mol em™ G2
TR v B U TR A W
1.42 ZGFEEnE

1R I 2 R PO R 7 A K48 4k
AEFE R E A RESL T 0.12 mol/L WYL ANV Wi
BEEAFRESEBCN 02%M%R, T 18 C Rk
FE. B 90.00°, MIERE 60.00 s, 4 AE2EHh
AR AT
143 EZaR#FAKANZ

FREL 0.2 ¢ AT 15 mL B8, A 4g £
B K, A0 s I AR AR R R, R IR
2 min J5#+E 5 h, 8 800 r/min &.{> 30 min (20 °C) , ¥
RN, s B0 AR 1 ROK B S B, R
K I g w2 W R K B B e T
1.5 HEFSITHWAE

AT R WU ST W B 52 S, BRI T 3 4>
SEATEEES. BUEHT R F Excel Al Origin 8.6 i {FiE
17T,

2 HER5ITE

21 SUXMAZBSRNERNZIE
TEF2 R AR R b AN T i B2 B AL )



201544 A

R, 45 3 a0 FLE A R T A K PR - 27 -

MPC80 FIP& & (1R L S m Ak L3R 1. H
& 1 ATHN: 2 B e AR R A A A T e
S BN R TR i A I 1 e B AR AR (]
rxE T . &4k 4 h 5 1 h AL, MPC80 FIfKER
AR SRR T 1.48 £%F0 1.06 £%. 3h LA
(14 48 Ab ol T 2 1 )L 5 i S5 1 (P<<0.05) , 1
JEEALETR] 3 h A1 4 h BOgR, BRIE S IR B
(P>0.05).

®1 BREFEARNIIEAHRESENFN
Tab.1 Effect of HRGS on the carbony content of milk

protein
AR/ A FEAE (A ) / (mmol-mg ™)
MPC80 LS|
0 8.00 + 0.29° 6.27£0.16°
1 12.27 +0.33° 10.08 + 0.50°
2 14.09 + 0.48° 16.72 = 0.31°
3 17.73 + 0.85" 19.09 + 0.62¢
4 3045+ 0.51" 20.73 + 0.348

R PAR/NG FRPRERRZE R B (P<0.05).
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Tab. 2 Results of size measurement by intensity of MPC80
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Hﬁfh Wfnm P nm t%ii?fj/ PDI
0 1327 461 23.53 0.057
1 976 693 15.95 0.043
2 929 1237 2.40 0.029
3 583 1082 4.03 0.029
4 1624 827 18.84 0.087
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Tab.3 Results of size measurement by intensity of casein
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Hj'lgﬁh rfiif2/mm SEFE/mm Hziif_f\/ PDI
0 1288 528 151 0.204
1 1318 465 86 0.304
2 814 338 183 0.147
3 655 443 41.85 0.076
4 504 347 18.84 0.069
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Fig. 1 Size distribution by intensity of MPC80
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Fig. 2 Size distribution by intensity of casein
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Fig. 3 Effect of oxidation time on water binding capacity
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