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Water-holding Capacity and Water Content of Myofibrillar Protein Gel

by Low-field Nuclear Magnetic Resonance
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Abstract: Low-field nuclear magnetic resonance (NMR) and traditional drying method were analyzed to determine water holding
capacity (WHC) and water content of myofibrillar protein’(MP) gel. The results showed that determination of the spin-spin relaxation time (T )
of MP gel oould reflect the compositions and distributions of the three states of water (bound water, immobile water and free water) in MP gel.
The higher the free water percentage, the lower the WHC and the higher the water content. The proton density images of MP gels were obtained
by magnetic resonance imaging (M RI), which could reflect the content and spatial distribution of water in MP gels. The higher the grey value of
proton density image, the higher the water content of MP gel. Pearson’s correlation analysis showedthat the grey value, the contents of immobile
and free water that measured by low-field NMR were significantly comelated with the results that measured by the traditional drying methods
(p<0.05), and the correlation coefficient were 0.97, 0.96 and 0.96, respedtively. In conclusion, the low-field NMR technique can be used to
determine WHC and water content of MP Gel.

Key words: my ofibrillar protein gel; low-field nuclear magnetic resonance; magnetic resonance imaging; water-holding capacity ; water

content;

WURZT4E 5 (Myofibrillar protein, MP) S2ALIAI
Wi BRI — 2RI REE R, FEAENERED. D
EAS NShERE A, FEVERE OIS EA S, £

M T B R AR B SR L AR B RO RS
Fe PRI R K M B i B W 2, LR
3 U N5 AT VIR AR Nl ok e e N

AR T X K B AT DUE B =4 X 25 S5 R 1
B, FLBEB R AF SR e A 7 i P IR
B iR K AR/KEE (water holding capacity, WHC) [,
Wi EHER: 2013-07-14

HEWH: EREARFES (31271902, 31371797, 31301511) ; Rl (4T
Al FHEETT (200903012, 201303082, 201303083)

BIEE: KERE (1971-) , B, HL, HRE, RERERR

2777

W BB R AR R e e R FH S OV, BT
DL SN O, PR O KB . R
AKX P VA7 AR e B b, R A s FivK B
Fefuh, B0 e R R RT A2 BURTROK TS Mt
VeZE, T LRI 1 R B S IS o2 B R 1
O SR o IR, Itk (low-field nuclear
magnetic resonance, NMR) {4 —FH24 (I JC 35046 U



M EmBHL

Modern Food Science and Technology

2013, Vol.29, No.11

T P E WL K RS 20 AT S4Bl
BT e, I AR AR TR, AR
Wz T K A RIS 4y A, R
Tk B K S iR R R S S AR LR AR
(magnetic resonance imaging, MR 7EA—Fh Lk
MEEAR, GEM =S 2R SR FEES B, N
T S BRAE it R K 93 43 As e &t l6), i LR T
W52 -7 K A3 23 1) 3 A B TR AR SO R R
L5081, H i FRIA AR AR B B0 B B (1 PRk
PR IR S BERRE R, Wk, ASCEERRK
Y AR ARAE I B A B (K M S oK &
HHRIREFH Sy TR B e S e 2A ol ot o o 9
HHB RIS .

1 MREREE

11 EEHB LA

SEIG FHT G BB (longissmus) AIFE AL &
F A RA TR, AT RIBNEA4EES . L5
A RA RN 4. 2 8- (2-E L 2B Y
LR(EGTAIE T34 [E AMRESCO 4 ] ; WRIER-N,N’-2-
LR (PIPES) K AR I H (BSA) 4 T-36 [H Sigma
AF iR T E 24 E R TR A Al
12 FENHESEA

CR22GII s A% E0HL, HA HALA A
UV-1800 25 41 i] WL 73 G RE v, H A By /3 7] 5 Blender
7012G $idEHL, EE Waring A HT T, /L
R REAES, 65T, B R Fs PHS-3C Bl pH it
A BRI A BRAE] ;. TXF200-812 7] %
FEAEIRAE PR K IR, JiE Grant A7) ; PQ-001 #%H43L
PRAL, BB FRHEA AR MINI MR-60
WEFEIRAG 0, EE T R TR AR

13/ %5 %

1.3.1 AURH4H& GiRH

22 2R REE P T VR MR T S KL 23 B HE AU
JRAAEE A, BN APLS 4 fERFAR) 4 5 iR
(0.1 mol/L NaCl. 10 mmol/L NasPOs. 2 mmol/L
MgChL. | mmol/lL EGTA, pH 7.0) {B&LIE B O
(4 °C, 2000 g, 15min), Ff3Vlie HERWEE, &
O IR Bl S PR R ERE F 4 £ 4487 0.1 mol/L NaCl
WRBEE:, BOMIR, HERE — LT EY
At €A 0.1 mol/L HCI 0K 3 pH 1 %2 6.0,
JEREIMEAET 4 CHR, FHE 24 h ZWHT

Mro R B FE R G IRE e, SR A 1iE & A
RbRHEER
1.3.2 BEmRH %

S AR I TR Y SR B NS AT 4 B FH &
# 0.6 mol/L NaCl, 15 mmol/L ] PIPES Z&#¥% (pH
i 6.0) FHIKEZIHZE 30 mg/mL 5, 7 HIFKEL 5.0 ¢
(2R T EARZ) 22mm, 5220 70 mm (1 55 3
A, FERR AR/ L 1 Clmin PR 26
M 20 CHFAZ 75°C, FFT 75 “CLRUR 20 min 5, 3L
Rk G, T 4 CUKFE i E 24 hjg, 375
SEFRFRIE o
1.3.3 M@ igatE] Tl

430 B FEE 23] T 500 f/min. 1500 r/min,
2500 r/min /£ S B 8210 min, “FBRES H H7K 205
TR T, TR R 20 DAk BR R A B A 9 2
XTI, S8 5 00 RS s 2, R A
NMR ity 75 00 5 TR AR ol AR [l st T4 [ T IE 26
fhe BT HARAR 9 22.6 MHz, ISR 2N 32 C.
YT E TR TR R 25 BRI 75 2 1500 234 (117K 40
JEEMNER 25 mm ZEEE T, A SLETON
PQ-001 Az HARAH HEAT 7347 I B S HOR: - (90°
fikirf 5 180k bz (RIS ] 4 200 ps, HAEHH 4
e, EAZ IR I A] 9 1000 ms, 433 8000 4N [Ale,
73 CPMG Fi B2 it 28K FAX 2% E 45 1) MUultiExp Inv
Analysis FAF T TS B T2 BIRE, 05 Wi RUdEAT
SR BB AT N P P B Pas, EAT AR
R Tors T J Tos =ANHDKITH S =
1.3.4 MLy

2 LuBYEE (15 72 A0 D& ceR: FAAZ B R Ak
% (MRD 2 8 BRI T2 RS, e
L TR 8 AR PR 25 o 5 B 8500 23 (17K 20 i B T
A EAE 60 mm ZHEEH, B MINI MR-60 #% i
ILPR G A AT G T . dEIE MSE % 75115
BRI T 2RSS, WEFAM . ER R E

(TR) =800 ms, [FIJH[H] (TE) =18.2 ms, HuCa4il

K (SF) =23.319 MHz, ZA[AILEFFE £ =50 mm, ##[7)
FRET B8 2 =50 mm. @I H BLR B v=yBo/2m R R
BUZT, I EE L S UGS T Y, ARSI
HRAGETHCAVUZ, BZIEE RN 1.8 mm, %522 [Ef (A
k&4 0.5 mm, 152G B 8 I SR RN
B 15 EIIR R 12 R B 41 A R AL Image
Evaluation % AFl e & K FEAE -
135 #EKKHyH=EN <

22 GBIT 5009.3-2010 /715448 B E N
105 “CHEFE R HET 208 5, W T m e RS R &

2778



M EmBHL

Modern Food Science and Technology

2013, Vol.29, No.11

VLR FBUROK 26 i
1.3.6 # I

KH SAS 9.2 AT I Z T, KRHZ HILE
IINTIEAT RN T . T S EG R AR R B g A
Hetm/h 3 IEE, sRFRRN CFEESR
2",
2 ZR51He

2.1 BEIRFEESE T2

10 — xpmum
140 ——- 500 | \
\
120 — 1500 ‘L«.j
L)
100 + 2500 1
= | fl
= 80 7 G- '
= 3 :t '
60 + II \\-"r‘ f :». |
40 ] et ||
I 3y
20 If 3 il |
2 ¥ 1; 10
0 T AR . 1 A {\ ‘—IJ' e )
| 10 100 1000 10000
s R ) S ms

1 BRES T, ST A E]
Fig.1 T2 of MP gels
F1BRPIMRSKNESEE

Table 1 Percentages of three states of water in MP gels
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Fig.2 Proton density images of gels
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