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Improved functional properties of silver carp ( Hypophthalmichthys
molitrix) myofibrillar proteins by glycosylation reaction

LuJing', Shen Huixing® , Zhang Airong® , Luo Yongkang"
(1. College of Food Science and Nutritional Engineering, China Agricutural Universty , Beijing 100083, China;
2. College of Science, China Agricutural University , Beijing 100083, China)

Abstract Functional properties of proteins can be improved by mailard reaction. In order to improve Mydfiibrillar’ s
functional properties and maximize the efficiency o its use, Mydfibrillar was conjugated to lactose by the means of
Mailard reaction. The conditions for preparing mydfibrillar-lactose with better functional properties, using glycosylation
reaction were optimized by RSM as follows : for solubility, temperature 50 , reaction time 18. 5h, weigh of lactose to
Mf 1.5; for emulsifying activities, temperature 50 , reaction time 18. 5h, weigh of lactose to Mf , 2. 15; for heat sta-
bility , temperature 55 |, reaction time 13 h,weigh of lactose to Mf 1. 5. These results suggest that functional proper-
ties of glycated proteins were €effectively improved by Maillard reaction.
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, 0.1 mol/L 65 %, 1,
0.5 mol/L Nad , Mf SAS (SAS
[~8] 9.0 )
Mf : 1
50 6h Table 1 Coded and uncoded ettings of the process parameters
, for reaction conditions according to RSM
o1 (alginate oligosaccharide,
AO) Mf , Mf
, (X)! (X2)/h (Xa)
(Nacdl0. 16 mol/ L ) , 1.682 55.0 24.0 2.800
(101 1 50.9 19.5 2.273
: Mf 0 45.0 13.0 1.500
-1 39.1 6.5 0.727
M - 1.682 35.0 2.0 0.200
, Mf
, 1.3
, , [11]
Mf 40 mmol/ L Tris HCl
, (pH7.5) 0.1 mol/L Nadl ,
2.0 2.5mg/mL ,
12000 r/ min 1min,4
1 NacCl 16 h, 10
1.1 (Mf) mL 15 mL 4 50009
, , 30 min Mf
(42.4 + 2.3) cm,
(1200.6%+30.6)g , 1.4
, Saekil”! , Fujiwara K (o1
, 3 50 mmol/LNad 0.5 % 0.5 mol/L Nad , 40 mmol/
( , ) Triton X-100 10 min, L Tris 1mol/L HO pH
8 7.5 .4 16h,4 150009 30 min
50 mmol/LNaCl 0.5 %Triton X-100 , 63 0.5h
12 000 r/ min 2min, 4 15000¢g 30 min,
, 8 000 r/ min 10 min, ,
, 50 mmol/ L Nad
: 4 Mmf
8 1.5
1.2
1,X; mf , Pearce Kinsdlla
, X2 , X3 (121 40
Mmf Mmf 50 mmol/L  Nad mmol/ L Tris HCl 0.5 mol/L Nad (pH7.5)
, 6 mg/ mL , , , 2.1mL (.Omg/mL) 0.7mL
. - 20 10. 5 mm ,
,13 500 r/ min,1 min, 0.15 mL
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Table2 Regonseof dependent variables to the functiona properties of myofibrillar protein
Mf
(Xq)/ (X2)/h (X3) (Y1) % (Y2) (Y3)/ %
1 39.1 6.5 0.7 40.6 1.618 54.1
2 39.1 6.5 2.3 45.1 1.778 60. 2
3 39.1 19.5 0.7 45.3 1.834 64.1
4 39.1 19.5 2.3 44.3 1.865 68.2
5 50.9 6.5 0.7 47.6 1.885 67.3
6 50.9 6.5 2.3 48.5 1.989 69.1
7 50.9 19.5 0.7 55.6 1.999 72.2
8 50.9 19.5 2.3 58.5 2.071 74.2
9 35.0 13.0 1.5 46.9 1.732 56. 3
10 55.0 13.0 1.5 55.9 2.006 77.0
11 45.0 2.0 1.5 38.5 1.825 63.3
12 45.0 24.0 1.5 51.9 2.025 69.1
13 45.0 13.0 0.2 4.1 1.822 64.4
14 45.0 13.0 2.8 45.7 1.988 72.2
15 45.0 13.0 1.5 61.6 1.977 70.1
16 45.0 13.0 1.5 61.2 1.982 73.0
17 45.0 13.0 1.5 61.1 1.989 69.9
18 45.0 13.0 1.5 62.9 1.960 69.8
19 45.0 13.0 1.5 62.5 1.975 70.1
20 45.0 13.0 1.5 61.2 1.963 70.0
21 45.0 13.0 1.5 62.0 1.971 69.9
22 45.0 13.0 1.5 62.8 1.985 70.2
23 45.0 13.0 1.5 61.5 1.973 70.1
; 500 nm ;
(63 ,0.5h)
, 50 , - Mf
Mf 1(c)
Mf 1(b) 45 , - Mf
13h - Mf Mf Mf
Mf Mf ; Mf
; Mf , 1.5
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Table 3 Regresson codficients and andyssof variance of the Mf ; ) Mf
second order polynomiasfor two reponse variables Mf ,
1(f) 45
(Y1) % (Y2) (Y3)! % \ - MF Mf
, Mf
bo - 180.530 -1.7900 - 98.47 Mmf )
. Mf Mf
by 8.430** 0.1200** 5.15** ' M
Mf ,
o7} 1.930** 0.0400** 2.62** Mf 2.15 7
bs 29.830 0.2700** 15.31 ** ’ 3
, - Mf
P11 -0.090** - 0.0010** - 0.04** Mf )
7] - 0.130** - 0.0005** - 0.04**
b3 -9.360** - 0.0500** -1.44 = 2:3
(g - Mf
; Mf 1.5
b1z 0.050** - 0.0003 - 0.03 Mf 1
bi3 0.008 - 0.0004 -0.17 45 , ,
(7] - 0.090 - 0.0040 * -0.04 , ,
R? 0.98 0.98 0.95 Mf
o (P<0.05) ,** (P<0.01) i - Mf mf
: , 13h ,
Y=bo+ fz biX; + i biX? + iszb“xixi Mf Mf
, Mf 1.5 ,
2.2 Mf ,
Mf 1.5 - Mf )
Mf 1(d) ,Mf- 55 1(i) 45 ,
lactose - Mf Mf
, , ,Mf
, Mf , Mf
,Mf-lactose 1.5 , 1.5 Mf
; ,Mf-lactose ,
) Mf , , Mf
, 0.84 , 13 h ,
: 1(e) : 3 ,
13h - Mf Mf Mf
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Mf on functiona properties of Mf
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18.5 h, Mf 1.5,
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