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LF-NMR analysis of the effect of starch content
on water holding capacity and texture properties of meat batters
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Abstract: Low- field nuclear magnetic resonance ( LF- NMR) was applied to investigate the 'H distribution and
migration in meat batters. The effect of starch content(0% ,6% ,12% and 18% ) on water holding capacity and
texture properties of meat batters was investigated by measuring the cooking loss, color and texture properties.The
results showed that, significant differences ( p < 0.05) existed in color parameters, water — holding capacity and
texture between the presence and absence of starch.Cooking loss was gradually decreased with the increasing of
starch content,and the position of the component T,, and T,, were clearly shorted relaxation times.Moreover, the
proportion of peak area of T,, was significantly decreased ( p <0.05), which indicated that the water molecules
combined with protein more tightly and parts of immobilized water turned into free water with the increasing of
starch content.Simultaneously, the water holding capacity of meat batters was decreased and the L* value was
increased.In addition,the hardness, resilience, colloidality, chewiness and the redness(a” ) were maximum when
the starch content was 6% . Therefore, the starch optimal amount of added in meat batters was 6% under the
experimental conditions in this study.
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Table 1  Formulation of meat batters
bl AR EE ZERKk g TER
(g) (g) (g) (g) (g)
1 160 40 140 4 0
2 160 40 140 4 12
3 160 40 140 4 24
4 160 40 140 4 36

2 min, FANATERF R AR L2 HTHE 1 min (SRR
BEH IR BEEA T 10 °C) |, il B AS [R] 04 PR BEARR o, %
Hl AT A BEE T 4 CIV £ o

1.2.3  REEZEZWIRKMME RWEZRZBRERMN
W5 T7EEMRE S Cofrades 25" (7 BEMEVEIE 2. M
e AT R B B R 2y 35 g I BE, B T
50 mLF IR E 55 1S A TR B, AR ST T RO R
e W,o 4 C MR (500 g) B0 3 min, 3KER
RIBE H A, 55 % 3,70 CHEIRZK % 30 min, B
BELOE L EE TR L, #E 1 h e, BREELE T
WKy BRIl W, o T S P47, IFER
3 W,

W, —W,

AT (% ) =
b

1.2.4  PYEE NMR [HJiE— A Besb i i agmiE (T,) ;Y
JE NMR 3t 3 i) [a] (9 U 2 77 ¥4 AR $% Shao Jun — Hua
S BT AR S . AR A5 N - BT AL PR B R
Sk 22 MHz, IR 32 °C, KRN 2 g PIBEFES
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A, HE- HEESR BRI E] T, FH CPMG J@ 51T
Mg, P SR :m~ 18 (90° ik wrFn 180° ik v =2
AT TE]) 2R 150 ps, BEE FHH 32 Ik, EE Al FR S
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3 K.
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PR, ZEUE AT &AL IE R AL HEAL, B4 5 A
SPATIE , BB 3 IR,
1.2.6  Jikgiilxe  ANHTHELT 09 RAE T BREUTE K 2
35 g PIBE, B T SE PR A I 1 50 mL Y IR g 5%
HO B R IR (500 x g)4 °C B0 5 min, BRIk A BE
AL, NS w5 3,70 C B IR K S 30 min, B ES O
B NINEE 10 P BE v 1 =R, R 5 Ab B % J A
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SR JBT A4 A BT K &) T 5> 7 ( Texture  Profile
Analysis, TPA ) T2 5 A5 e I 52 2L A6 5E I 19 5T #4) FF P
B E S RAR R T W 2 35 b A B
( Hardness ) . 3 £ ( Springiness ). #t ¥
( Cohesiveness ) . MH Mg} 14 ( Chewiness ) . [A] 38 4
(Resilience) . FLUAI 5 2 401 F s 46k PS 5 00 i e
FE2 mm/s PR 1 mm/s, SR EE 1 mm/s, [8]fF
BFE] 5 s, ZOPR IR A 22 200 25/s, K45 Lt 50% |, fil & )
5.0 kg, fih & 25 % auto, E2H 6 AT, EHAZ 3 . M
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X —45 95 S - Baion 2" B WFSE 45 B — 2, UL BE
M A AN R T A BE B LR K. P BE AR K P R
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Fig.1  Effect of starch content on the rate of cooking loss
T AR EA R PR R R Z R B (p <0.05) 8 2 K 3 [F].
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Table 2 Effect of starch content

on transverse relaxation times(T,)

TERY IS Peak1 Peak2 Peak3
(%) (Tzo’ms) (T2l’ms) (Tzz,ms)
0 1.12 +0.27" 11.59 +4.16*  116.71 +0.00"
6 1.82 £0.31° 9.28 £2.03*  106.38 £0.00"
12 1.61 £0.51* 479 £0.57"  88.37 £0.00°
18 0.93 £0.55" 4.66 +0.70" 80.55 +0.00"
F WA R E ZR B3 (p <0.05) , £ 3 [A,
1.00 - P,
S 0.98 1 a ab b Py
S 096 N\ Py
% 094 § §
= o092k E .
= N\ N\
E 0.04 1 § §
0.02 \ S \
\ \:5.'3 \ \
0.00 0N § §
0 6 12 18
VR %)

B2 ek S 0T AJBE T, G e W] 0 i XLy 52 )
Fig.2 Effect of starch content

on proportion of various peak areas
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Table 3  Effect of starch content on TPA in heated meat batters

TEMTAS N (% ) Tz (N) HPE B BE (N) MEL A (IN) Il 55
0 11221 £22.11" 0.82 +0.08" 61.89 +11.90" 51.09 +11.56" 0.18 +0.03*
6 173.57 +24.81" 0.86 +0.05* 96.30 +15.68" 82.92 +14.82" 0.17 £0.03*
12 85.78 +4.18° 0.68 +0.16" 4091 +8.21" 28.97 +13.86° 0.15 £0.01"
18 114.65 +21.38" 0.72 +0.10" 56.10 £11.57" 40.41 £10.51" 0.14 £0.03"
* SPAIN ¥ hua AN = = AN
(O HMEMAE b 3= 2237 3 R BE AR R hoK 43 & 5 A8 fk | %25k

BT SRR B LA B A 2R 25 4 A8 AR IR S i
TEAY SN A R 7T B 2 2 JBE 1% 4 R TA] B K A B
A5 LA S I IGER B RE (b7 ) (R R AR

80 - a
78_ +a*
61 ¢ b —b* be
g 74
516? b g : c
12
10 4 2/*\*\{c
8.
6.
0 12 18
TEN R (%)

B3 Sk T Xt A BE 0 ) 5

Fig.3 Effect of starch content on color in meat batters
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