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Soybean for Adhesives and Wood-based Composites
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Figure 1. Soy production of major countries and
total soy production.
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Figure 2. Soy protein isolate (SPI).
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Table 1. Grain Production of USA and South
America (The United Nations Food and
Agriculture Organization (FAO), 2003)

(Unit : ten thousand ton)

USA Argentina Brazil Chile

Wheat 6,350 1,453 590 180
Rice 903 72 1,020 14
Barley 601 55 30 7

Corn 25,690 1,504 4781 114

Sovbean 6,776 3,482 5.153 1]
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Table 2. Amino Acid Composition of Soybeans : FJ?? \ E:; A
Amino acid (Jompos_slt_lon
(g/16 g nitrogen) QUATERNARY STRUCTURE
[soleucine 4.54
Leucine 7.78
Lysine 6.38
Methionine 1.26 ) )
Cystine 1.66 Figure 5. Structure of protein.
Phenvlalanine 4,94
Tyrosine 3.14 SoR FHIds dF HEAY o8-8 914 A
Threonine 3.86 A3 Fol g AM3A-E AR AEE A
Tryptophan 1.28 Wata, 7H& o] A4letr] $3F 3ol A
Valine 4.80 %53 9tk Figure 3& d54AAS o] 43
Arginine 7.23 A Zgt gute] AL poio)
Histidine 2.53
Alanine 4.26
Aspartic acid 11.70 = x4 &l o] = A
Glutamic acid 18.70 4. tiFH=H e S
Glyeine 4.18
FProline 5.49 4.1. tisciuizlo B4
Serine 5.12
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Table 3. Strength and Weakness of Soy Adhesives

A3 AaAsl 22 B 27

Soybean adhesives

® No formaldehyde emission

® Effective with high moisture content waod
® Effective with a vaniety of wood species

® Domestic renewable resource not subject

® To foreign country shortages and price hikes
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weakness

® Ingredients
® Flour must be toasted (under 70°C)
® Flour must be finely ground(325mesh)
® Special mixing process need
® Glue property
® Alkali bum : pH 11-12
® Loss of bond strength with me : 8-7hr
® High wiscosity : 2000 cp
& Water sensitivity
® Inconsistency in bond strength
® Microbial attack

Table 4. Modificaion Reactions that Increase
Hydrophobicity of Protein

- Acertylation
. - Phosphorylati
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modifications Cross linking reactions
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Enzymatic - Transglutaminase reaction
modifications - Limited hydrolysis
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Table 5. Roles of Side Chain Interactions in Protein Functionality

Interactions Origin

Role

Induced dipole
Attraction

van der Waals
Hydrogen bond
Electrostatic
Hvdrophobic bond
Disulfide bonds

Non polar side chain
_S_S_

Packing density,

stabilization. protein interior

Protein complex, protein structure
Attraction or repulsion Structure stability
Cohesion. adhesion. surfactant

Structure, mechanical property
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Figure 6, Effect of wvarious concentrations of
NaCl on adhesive strength and viscos-
ity of modified soy proteins.
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Figure 7. Effects of storage temperature and
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Figure 9. Effect of GuHCl concentration on shear
strength of fiberboard bonded with
modified SPI adhesive: Specimens were
pressed at 100°C and 2 MPa for 5
min with an assembly time of 10 min
and an SPI concentration of 10/100
(SPI/GuHCl solution).
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PF: phenol formaldehyde.
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Table 6. Percentage Increase of Mechanical Strength of Medium-density Wheat Straw Particleboard

after Bleaching Treatment of Straw

Strength increase after bleaching in adhesives (%)

Mechanical strength

MDI UF SP1 sl
TS 42.5 44.6 42.5 15.3
MOR 46.8 47.2 76.8 58.3
MOE 33.8 3.0 20.1 21.9
IB 35.4 63.5 186.9 120.4
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r.?‘.'. hﬂ. |

5.3. BUH25H 2ol CfEt HEH Sl

Urea-formaldehyde (U} o573 24 52

84 HiAAE straw Hwle] Al e}

Ale]glell A& HA] Esle] S el &
b s strawell B A S & F 42
HE 34311 B o5 sealedq &3 A3
A7y 71 F& ‘ﬁ““:'l" vehf Al o}, e]=
sodium hypochlmlte ol&gk  Fwa s}
straw ER1e] g9 AuzlE AA e straw
o] #HlE ] o5 upfo|go] i P“—Hi’—“-
o] 88t HAA FL& AeE A He
o|c}, eo]e]dt & HAHE oF chijas _”"T
I straw?] 47171 3EHE AEE o3 o
ehte oo,

A 2] (bleaching treatment)d FE % #
H #1e]F¥ = (medium-density wheat straw
particeboard) = #25}# okg o wo} F2
A viepdich, HAHe] ZsE HH
Table 63} 7t}. Table 6ol viehdt 2z Zri=
ol 2] Aoz A4iE e,

o714 A vlEd g S HE Aegl
o] HAFGRe|2, Be FHAZE 3 FHE

BlE stelgr =] A7 =l Tableold i
el s g F HARE} FeE AL straw
o] x5ldl ole 2ot A=7izl 44 3 A
sfe] 2L wid FuHE sa ¢ Fol &
2o} Aejsprh geliz] wjdtelvh. w3 HiH

= Fde AaAAsa, A5de Fuie uEs
0] = F_ [50,51]

6.2 2

FEARAE ol & ml s B 2
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Aol ¥ XEdd =S W= UF 342
A MF g 34 52 dAE 5 sleke A8
Ade}, 223 ke ARAAQ AFE A4
2 5 e Edzh € 2% ohi YoR o
A3 A deF 5 A =3 vl
of AfApde] nA=E @ 71E H4A 42
AL dAlste] AHEE £E 9l # opzt oiF
£ o) gsly] dfel AL Aite] gt
ol2{gt Aoz EFst ofAAA dlFA A
2| Aitu)ge] arte|a Yakshye] Exksr] of
ol o]F AT & sle AF7L AL ojof &
Aolet, e heR dFARAS WAL
B3h 2yrbAle] fRAAAE A4 S 9l
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