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1 1.7.2

Table 1 The chemical compositions of low

temperature soy flour

Components /% Content ,
Water 6.44 . 10
Ash 5.88 1.7.3
Crude 46
Lipids 1.6 1. 120 100
Carbohydrate 35.6 300ml 7gN aOH y
1.3 50 4+5C 40min. 2; 120
100g, 300ml 7gNaOH
6gCa(OH)> ., 50+5C
, (40 40min,
)1.25~1.5 : 40 100g .
, , 2.7gNaOH  10g 125g,
, 12h . 175
1.4 1. 8
1. 2mm 26. 5 X SAS9.0 Matlab 6.5.1  Origin
26. 5cm, 2. 5mg 5.0
C ). 12043
0.25MPa , mm Imin 2
s 48h
. 2.1
1.5 2
12h 25°C 2.2
, 5CM . 2.2.1
17.5CM s SAS9.0
S5min NDJ -8S , t t0. 05
, 5 )
1.6 :
GB 9846. 12 Y= -22.521310 - 111. 196X1+32. 2198X2+
IT : 599. 8533X3+37. 9116X4+ 108. 862461X1X X1 —
s 63+3°C 3h, 60. 4645775X2 X X1 + 112. 6474X2 X X2 -
s 130. 6720035X3 X X1 + 26. 295508X3 X X2 +
10min, . 523.6867095X3 X X3 + 27. 907094X4 X X1 +
1.7 24.472894 X4 X X2 + 34. 4132695X4 X X3 +
1.7. 1 63. 1995595X4X X4 (1)
; (1) F =40. 85> F0. 001,
( R*=0. 9828,
» liquor ratio). ( . =104. 00> FO0. 001;
, urea)NaOH ( = 33. 65> Fo.o013 =
, alkali) . 3. 54>Fo.05;

( , catechol). L X370 X1 X2 X4 4,
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Table 2 The experimental results of denaturants effect on the viscosity and shear strength of soy adhesive

Pa- S MPa
T reatment LR Urea Alkli Catrchol Viscosity Pa* s Shear strength /MPa
-3
1 1.78 0. 105 0. 0271 2.43X10 1228 1. 409
2 1.78 0. 105 0. 0271 8.72X 104 902 1.148
3 1.78 0. 105 0.0129 2.43X107° 212 1.248
4 1.78 0. 105 0.0129 8.72X 104 202 0.812
5 1.78 0. 03475 0.0271 2.43X107° 1288 1. 139
6 1.78 0. 03475 0.0271 8.72X10-4 1112 1.033
7 1.78 0. 03475 0.0129 2.43X 1073 184 1.176
8 1.78 0. 03475 0.0129 8.72X 104 121 0.452
9 0.72 0.105 0.0271 2.43X 1073 1973 1.309
10 0.72 0.105 0.0271 8.72X 10- ¢ 1763 1.173
11 0.72 0. 105 0.0129 2.43X 1073 191 1.224
12 0.72 0. 105 0.0129 8.72X 10~ 4 191 0. 648
13 0.72 0. 03475 0.0271 2.43% 103 1426 0.927
14 0.72 0. 03475 0.0271 8.72X 10- 4 1510 1.221
15 0.72 0. 03475 0.0129 2.43% 103 191 1.624
16 0.72 0. 03475 0.0129 8.72X 10~ 4 190 1.191
17 2 0.07 0.02 1.65% 10~ 3 168 1.218
18 0.5 0.07 0.02 1.65% 10-3 191 0.836
19 1.25 0.12 0.02 165X 10-3 184 0.970
20 1.25 0.02 0.02 165X 10-3 191 0. 945
21 1.25 0.07 0.03 165X 10-3 1827 1.054
22 1.25 0.07 0.01 165X 10-3 191 0.973
23 1.25 0.07 0.02 2 75% 10-3 109 1. 024
24 1.25 0.07 0.02 5. 50X 10- 4 67 0.370
25 1.25 0.07 0.02 165X 10-3 40 0.739
3, 5,
Annotation: every treatment repeated three times, and every sample was determined five times, the numerical values were the averages.
(x3), (x1). (x4) .
. (x2) s 4,
3

Table 3 The consequence of denaturants”effectiveness on the viscosity of soy adhesive

Factor DF Squares Mean square F value P> F Label
X 5 686014 137203 7.57 0. 0035
X5 5 198347 39669 2.19 0. 1365
X3 5 9754575 1950915 107.71 <. 0001
Xy 5 102308 20462 1.13 0. 4050
, 1827Pa. S ,
1912. 4Pa - S, ) 3,
Xi:X2: X3: Xa= — 0. 2302: 0. 0660: 1. 3869: 0. 0586  2.2.2
( ) 1.13:0.072:0.0298; 1. 70X 107 *( 1 )
), Xi1:X2:X3:X4e=0.0.1.414. 0( ,

) 1.25:0.07:0.03: 1.65X 10 °( ) , 0 ) 0 ,
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(1) . Y= - 22. 521310 -
111.196 Xi + 599. 8533Xs + 108. 862461X: X Xi - , . .
130. 6720035X3X X1+523. 6867095X3X X3 — --«(2) . . 1.

2.2.3
SAS9.0
t0. 05

b

Y= 0. 894379 +0. 0039378X: + 0. 01236X5 +
0.03158X4 — 0. 06636 X1 X X1 + 0. 004075X2 X X1+
0. 009778 X2 X Xz — 0. 002826X5 X X2 — 0. 06153X3X
X3 = 0.006585X4X X2 — 0. 009068 X4X X4 (3)

(3) F =15. 50> FO0. 0001,
R’=0. 9559,
1 =38. 47> Fo.o001
Fig 1 The effect of alkali and liquor ratio on the =9, 88> Foo; =3.93>
viscosity of soy adhesive Fo.os.
Matlab 6.5. 1
’ L P X3 X2 X1 X4 4, ,
(>1000Pa- S) ; L 0.05%
0.0271
4
Table 4 The effect of denaturants on the hot water resistant shearing strength
Factor DF Squares Mean square F value P> F Label
X 5 0. 062328 0. 012466 7.31 0. 0040
X5 5 0. 078949 0.015790 26 0. 0016
X3 5 0.245125 0. 049025 28.75 <2 0. 0001
X4 5 0. 023469 0. 004694 2.75 0.0812
X2
21
\0.92\ /
1__ 2.9 0%
e |le g @ @ - © D o oo
0 2|82 8 3 82 3 53823
g
=]
-1 o.906
] g ‘
/° 0.92;
B B A A s A Sy A A A
-2 -1 o} 1 2
X3
2 (Xz) (X3) (M Pa)

Fig 2 The relationship between the mixture ratio of urea ( X,) and alkali ( X5) and the

shear strength of the poplar plywood( MPa)
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(0~1) , .
1.002, (2 ,
. 1.42; 1.25; .
0. 115261 (0. 7M Pa) .
0.0225 ; 1.95%107° ,
. . 0.02 , 1. 0, (NaOH )
. . 0.027. . .
. .o ,
2.2.4 0, 0. 07
(X1) 0, .
(Xa4) 1. 25, 0. 07, NaOH
. 0. . (3) Y= 0. 027,
0.894379 + 0. 01236X: + 0. 009778X> X Xo — 1.65X10 .
0.002826X3X X2 — 0. 06 153X 3 X X3 (4) 225
SAS9.0 (4)
. (Xs) (X2) , . 5.
5

Table 5 Shifting of processing parameter influence on the hot water resistant shearing strength

Treatment 1 2 3 4
LR 1.25 1.25 3.0 1.25
Urea 0.1153 0.07 0.07 0.07
Alkali 0. 0225 0. 054 0. 027 0. 027
Catrchol 1.65X 1073 165X 1073 1.65X 1073 1.65X 1073
/Pa - S Viscosity /Pas 213 1995 151 1716
*/MPa N= 10)
1. 0679aA 0.4310cB 0.5153cB 0.9074b A
M ean of shear —strength *
Se of shearstrength 0.20761 0.11871 0. 12067 0. 13047
: ¥1. F= 42,2252 p= 7.03904E - 12; 0.05%LSD= 0. 1402; 0.01%LSD=0. 1921
2. ;
s I: s s
( 1) , .
( 4) ’ ’ ’ o
b b 2: b b
s ’ o s s o
( 2) ; ) .
( 3) . 3 ,
2.2.6 ) ; o ;
6
Table 6 The physical and chemical properties of soy adhesive of different processing art
pH Pa- S
T reatment Formula denaturant pH value of soy adnesive Viscosity /Pa. s Odor
. ! 7%NaOH 13.54 > 2000
Conventional artl
. 2 7%NaOH+6%Ca( OH) 2 13.74 356.5
Conventional art2
3 2.7%NaOH+ 10% 10. 26 1875

Conventional art3
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DEVELOPMENT OF A TWO STEPWISE PROCESSING ART OF WATER
TOLERABLE SOY BASED WOOD ADHESIVE

Liu Yuhuan' Luo Aixian' Jiang Qihai1 Ruan Rongsheng2 Liu Chengmei1
Tu Zongcai' Lin Xiangyang'

(1. Sine German Food Engineering Cernter, Nanchang, Jiangxi 330047 China;
2. Key Lab. of Food S cience, Ministry of Education, Nanchang, Jiangxi 330047 China)

Abstract In conventional process of preparing soy based wood adhesive, the dosage of alkali is often high
er than 6% ~7%(w /w) of the dry soy flour mass, adding on about 4% of lime milk. The alkalinity hy
drolysis of soy protein caused by the residual alkali is always loss control and it is considered as the main
reason of low water tolerance of soy based wood adhesive. In present investigation, a novel two stepwise
process was adapted. Firstly half dosage of denaturants combined with low liquor ratio was used to create
a high concentration circumstance tha was necessary for soy globulin unfolding; and in the second step, the
lion share of water was mixed with the denatured soy flour that quickly dilute the alkali to keep the stabik
ty of unfolded soy protein. Water tolerable soy based wood adhesive was successfully manufactured by this
novel processing art.

Key words, . Liquor ratio; Urea; Sodium hydrate; Catechol;, Viscosity; Shear strength



