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Physicochemical Properties of Soy Protein Adhesives Modified by Tartaric Acid
Acylating Agent

ZHANG Lei, AN Li-ping, ZHANG Xiao-tao, LIU Hui

(College of Science, Inner Mongolia Agricultural University, Huhhot 010018, China)

Abstract ;. Based on the synthetic route of L-tartaric acid, phosphoric acid chloride and a very small amount of phosphoric acid
as catalyst, diacetyl tartaric acid was prepared. As being the produce modifier, the ethanol solution of diacetyl tartaric acid
was been added into the low concentration soy protein isolate pretreatment solution of pH10. 50-10. 90 for the preparation of
adhesive. The physicochemical properties, solid content, bonding strength, DSC and SEM of adhesives was tested, under the
best conditions of pH10. 70-10. 80 with the ethanol solution of 0. 4 g diacetyl tartaric acid per 10 mL, the adhesive had good
water resistance and the bonding strength more than 2 MPa. The bonding strength of new adhesive surpassed the national

standard IT of plywood bond strength ( =0.7 MPa).

Keywords: Soy Protein Isolated (SPI) ; Adhesives; Modifier; Diacetyl tartaric acid

VTAEk, TR TS M IR S B 4 2 H
G2 R B 22 1 T 2 8 e A AR Ry 1R T 5 S
BRERGN B 255, M BEE 2k a R e H
LEI/D  MORER 2 W RMIT TAE & fn A== s Bt
PR A W R EOR Y R T S A A I B
o A 1923 4 SRR GO0 KGR H iE
LMIFERE T A 72 B 3% P BRI K 3 e B
AT 7KE2E RhES R LA 5 I 278 T A ol it B
AT M B A R, DA i A TRk =R
PR T EMAIE ., B3 20 4 90 4EA, T4
BRAMBETRAGHL, A F T MO BT B . AR OR
R 2 1) B IIF AR 5 K AF 508 U R SRR A ) o
JREFEFIWE Ry TAE TR G, 30 A 73 AN (] 94 T80 750 A e
Sy NISR: g B DT R s S T ALY ) I e LS
BRI H]

K548 % H ( soybean protein isolate, SPI) E.
ATRUR AT P R S T RO R R R R
(1) SPI Bl e AR ( 25 Y B v b2 ot 55)

rFE B #8:2016-04-22

Skt SPI LR H (O PERESR L T T RE. 4 L4
P (I v T BFIES | 5 PR R 545 ) T ff
SPI 5[5 70 14 v FITEE I, (EL 5 S B0 HL Fe 4 P
R 5 DL P A 25 S 1 T TR/ Ak 38 2 A 1 3
SER AP 25 ) 24T A 2w SPT o FRE K 700 1 i 7 1k
R TR B 7)) 2011 4F, Jang 251 75 Gy b m A
WAL CA, BIFFE T S I IR] L Ji B2 NaOH J 4, #4
ARFRG A ISR 40 9 IR % B30 e 286 700 £ 5%
W, 7550 4% O B L T K M R A 9 JR B R, 2013
AF, Qi P E R AR FI T I NaHSO; , % 3tk
R TR 1 A A S 43 88 K TR 1 IR )
A S ACRE R PERE | 3 1] 1 A e (E LA B A B VR 3
PERNEK BB . 2015 4F, Ping 22114 SPI itk
e R A6 R J K 90 LR LA 7 3 44 60 A i
D R i e S 3 I R TR A R R
N5 THYIRE R

AR T A 85 86 11 R JEURE, 5 7 45 e e
FTR K P | 25 445 0 B2 S5 R, 76 I 86 70 R I — 2L Tk

E&WE : NSO KA IR R R E 354 (JC2014001 ) 5 [ 5% H AARFA R 43 (21467021)
E—EBER KA (1991-) 2, Wi, FENF A BRI L SR AP E-mail:18234910590@ 163. com,
BIRAEE LW (1977-) , 4, 14, BB, i, R MFEY TR R SR DI . E-mail : shuijing_alp@ 163. com,



53 KA AT PRI PO ] R T A R R AR A WS 819

FEI A TR I ML Al TSR] P 1) (A o g s
AU EAEARE B (e Y R, Ik B2 R %
AR PR F Y 5 [R) I R AR 2700 R R B B
A, AT T A A IS 28000 4 A 7 A 1 ] e e
BRI AR L TRt

1 57

1.1 ##

KGAEEE, B =90% , 5 1A YRH 48 H
HIRA AL =W AR, T TR A A SBER, K
HETT AR AL R R B A BRA W 5 B, R T KL
P Ak R A R |5 SR AR, R T O
AR A BR S H) 5 Tk S B, R BT XU Ak
SRR AT BR A A 5 F e, SR T T U Ak 2 35
BHEATBR 2 7 5 D S0 g, R T XU Ak 27 38 7 B
BABRA R . BRK G 4 8 8 1 A0 A iR 2 o 4y
Mradi,

Bw BB RE RS, DF- 11, & s B AY
BRI HT R, CP224C, |- g B 25 (L 8 BR 2
Al BREET, PHS-3C, FIEAG BHMU AR R A R |
HEFE , 101A-3B, b 5% 3 A 38 AR A FR 2 7 5 L
2T SR 34N, Spectrum 65 , 414 5 /R BR IO G BR 2>
F) 5 A T A, S-3400 , H 7 B ; oL i H T
H eIl ZCMW-WSKN 355 8 Tl Ik & 48
F BRI AR AL AL, XLB-350 x 350, 5 & Y iliAR
B il 3 A5 R 2 /1 3 DSC kA%, DSC4000 , Per-
kin Elmer N &), 3£ H .

1.2 REeigit

1.2.1 #H&KardEaRLEE FREAMWT,
M=O5ms — e B KO EEAR T 2w
KR B FE AT 0 2 mol - L' NaOH 45 pH.,
PEFE 20 min, i £ K 500 B 4 A TAL B

1.2.2 Amactks K L-WamRsS CmE a5
AL 1:2,1:2.5,1:3 IRA A, B AN /> &
BETR E M AL, ZE IR S5 T MR e e T A
SRR il 4 T LRI R L B e E IR
JER T5°C  FRARZ N R 935 B 50°C TF i I 1 5 I
N 25 S 7E 80 ~90°C Z5 44 T £ 30 ~45 min J5, [A]
W=, MRRELTAN, 25 45 5 T 5 B A 3 1Y) R E
YL,

VB B . 20 TR TR A PR B /D R oy i i A
FHIEE O DU I AT LIS R0 v, SR 1
Bl MAE 1. 2.1 SRR A0 SRR, AT I
SR B B A IE AT Ao
1.2.3 #HE&EBRBERIEGREN KRS
Oy AR 1 TAL BRCE T KK IS R IR E 4 ~

8°C o MIABCHER, HEAT IE2E K B D 35, P A
(E=B]L AN R NS 4SBT S
x1 EXEFHEHKAER

Table 1 Factors and levels of orthogonal test

ARHZE B HZE CHE
Factor A Factor B Factor C
K ‘ '
Lol COBEWARIR  EAEE R
Dosage of diacetyl Category of Dosage of
tartaric acid/g solvent solvent/mL
1 0.5 FH 10
2 1.0 . 20
3 1.5 RN 30
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Table 2 Factors and levels of orthogonal test

ARER BHZE
Factor A Factor B
K-
Level LRI A R T
pH Dosage of diacetyl
tartaric acid/g
1 9.0 0.1
2 9.5 0.2
3 10.0 0.3
4 10.5 0.4
5 10.6 0.5
6 10.7 0.6
7 10.8 0.7
8 10.9 0.8
9 11.0 0.9
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Fig. 1 FT-IR of synthetic acyl reagent and L- tartaric acid
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Table 3 Factors and levels of orthogonal test

AR B &

K Factor A Factor B e laga

Level = BT A T R Storage life of

pH Dosage of diacetyl ~ the adhesive/d

tartaric acid/g

1 9.0 0.4 3
2 9.5 0.4 3
3 10.0 0.4 8
4 10.5 0.4 14
5 11.0 0.4 49
6 10.7 0.1 9
7 10.7 0.2 11
8 10.7 0.3 18
9 10.7 0.4 27
10 10.7 0.5 31
11 10.7 0.6 22
12 10.7 0.7 18
13 10.7 0.8 12
14 10.7 0.9 9
15 10. 6 0.4 24
16 10. 8 0.4 32
17 10.9 0.4 37
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Table 4 Bonding strength of the adhesive

AMBCERITAR TR ok
Je i JBeE i JBE ik
pH Dry-like bonding  Dry-like bonding ~ Wet-like bonding

strength without strength with strength with

modifier/MPa  modifier &/MPa  modifier/MPa
10.5 0.58 1.26 0.93
10.6 0. 69 1.73 1.43
10.7 0.95 2.11 1.53
10.8 1.18 2.08 1.75
10.9 1.07 1.58 111
Z 0.46 MPa
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Table 5 Solid Contents of the Adhesives
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Ttem Solid contents without  Solid contents with
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KRG A Uk 7.3851 —
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pH10.9 7.2094 7. 0296
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Fig. 2 DSC curve of the adhesive
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Fig. 3 The cross section image of soybean protein adhesives
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Fig. 4 The cross section image of the adhesive in different pH
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