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Effects of NaOH treatment on degradation of Camellia oleifera seed
protein and its adhesive properties
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Abstract;In order to promote the development of Camellia oleifera industry and develop a new protein
based adhesive, Camellia oleifera seed protein ( protein content 36% , fiber content 15% ) was degraded
by NaOH, and then mixed with cross — linking agent and applied to hot pressing of plywood as adhesive.
The effects of the amount of NaOH on the hydrolysis degree of Camellia oleifera seed protein, the viscosity
and reaction ability with formaldehyde of the degradation solution and the bonding performance of the
adhesive were investigated. The Camellia oleifera seed protein before and after degradation was

characterized by in frared spectroscopy. The results showed that NaOH could effectively degrade Camellia

oleifera seed protein and produce active groups and active sites. With the increase of NaOH amount, the

hydrolysis degree and the reaction ability with
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formaldehyde increased rapidly at first and then
increased slowly, and the viscosity increased
rapidly at first and then decreased sharply and
then decreased slowly, and the wet bonding
strength of Camellia oleifera seed protein — based
then decreased.

of NaOH was 7%, the

degradation solution of Camellia oleifera seed

adhesive increased first and

When the amount

protein had higher reactivity, higher cohesive
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strength, better operation property, and better bonding performance.

Key words: Camellia oleifera seed protein; NaOH; hydrolysis degree; viscosity; reactivity; bonding

performance

A fEALH PS55I A S AT R R
ERAYIE SR [E N4 KB BEA  & R 2 B K
BOBRFFIFRET ) 2 BRI, WS R
ARIFTIERR . HREJR THREEY, ek
SR PV T 28 AR I 700 ) SRR s i) AR AR
L, T, TR —FEERE AR B O AR
S e N W AT AS KRS i Rgr AR ) vl
BRI ES,

UMK TR S 1 I, R A3 R
PR A RS R, A A R R RO
IR —&mmmie . RS H & i w e
MR FEA A I 78 770 P B ik 3] [ SR AR o I 2R A5 W
T BESR . BRI il 45 1 ¥ 1 2 RRVE M 2K 11
JREFE RV RE T 2 SR UE 11 28 e A A el 0K
AR A O S 5 1 4 A R R 1 M 28 R e R A R
PRUE T 2 A AR R OR B SR R e AR
Zhang' ' LRGN S5 B BIF ST 48 SR W, /N T F
BEETEARM R EA — 6. L ERFRIE
ST LAHURHIERA R 1 5 AR B A B AT AT 1

H AT, 76 EM AR S Al ASFF R, th L
WA B (TEmMERER), EA LK
FE RIS R A AR IR, B
FEFSRAMASKF DR R R B 7 2%, AR 0 A5 ™ i &
Ji& o WA AN A2 B AT 2 B R I E A R T
B B B TR TR BT S 4T 454 , R 68 1 ROV
PR R S5 8 DL Xof o i %) 28 1 JOT UK R 35 K R A 7 4 i
FIRNE T R R AR P 1R RN , o e 281 45 11
JERh 3R 1 SO (A IR B L 0 B TR S A P A K
PESE) AARKGE I o ASHIF G A FiT A K 8 1 IS A7)
W& B SERE b, R 8 (NaOH ) X i 2547 5 1
PEATREfRAL P, =258 T NaOH il 2t X i A5 7 2
P 7K AR AR AP 0 Y RS 2 12 6 1 DA e i e e
VR 28 T S TR A M BE AR s i), LA Ay e S AT 2R
FIR R R s 2 it 2%

1 MRl5RE
1.1 X4

AP (42 0.076 mm (200 H ) i, 8 (15
T 36% A YE TR 15% ), B ST M AA VL Toll el 42 41t
(R HI AT DR A BT A5 5 SCER R, [ ol 5 B IR L SALfL M

(NaOH) \Eh PRSI , ¥4 0 73 B 4l , [ 24 46 AT Ak 3k
FIABRA 7 AR B (5 7KFE 8% ~10% , g T 400
mm X 400 mm, EE 1.5 mm), VT.75 WK FH A 3& #
YNGR

HH -2 BB AR KA 5, H B AR (AR A IR
A ND) - 1 Bl sURG R, i B U SO
A BRZSF]  Varian 1000 BY 21 A 3%, 58 [F B HL %
AT XLB BB PR AR AL AR B, b AR AL A
—J 5 CS 50 HY SN B HE 6 4, 7R E AT AR A R
Al ;AG - 50 KN BUJT gy 2l ma bl , H A B A Al .
1.2 Xk
12,1 ok 8 A e i

[e] AT BILBRBE 1 L TR T8 BEAE Y [ IS =
Bt A BT oA 124 28k & B Rk, S
SHLA I FE R B RE 2 5T, BRI A — E i Y NaOH
(NaOH i DL 2k 25 3 R o O R E) , B S
min J&5 , JRAGH {57, THiE 2 85 CIHOREFF 2 h, 14
TBORE A 2k 2 1 PR
1.2.2 R a il &

MOk B R i o L S R 14% 19 A
ISR IR Y )V IR R A . SR
WeIBe Iy 2, Uit e Bt 220 g/m® (LT ) X 4% A A
(400 mm x 400 mm) FEATIRME , TR E5E UG HCE 20
min B 3 Ped AR BARAE PR IR 120 °C AR R
1.0 MPa FIFH A ] 8 min S50 R FFTH AL 3,
3 R G
1.2.3  PEREFR BRI E L LLAMGIE RAE

AR FUK R, 2 BOCHR[ 24 - 25 T34
B RV RE T , 2 BRSCHR [ 26 - 27 1, Sk A
an A RE 3 £, B2 | GB/T 14074—2006 Hr R R %
Je i o 5, 2 I8 GB/T 14074—2006 R i Jie %
AR E ; I & R, Z ] GB/T 17657—
2013 02 TR A 5 B AR S A R B R R 8
R AR A i B 2 RS oE v 1 1T 2K e 5 A
RS i

LLAMCTERAE M2k 8 1 B WS EA TR VR
T, Z G RREAT LA GIE I, WIS HE
JEHEHE 400 ~4 000 em ™' A3HER 4 em T K
32 .



g 23

2021 4F 45 46 3 45 12 # rh
2 BZER5H5H
2.1 NaOH Fn3 ¢ Z 45 5% & &6 % h

2.1, 1 XA R KRR 2 (LR 1)

40

o0 5 6 7 8 9 10 11
NaOHJIl /%
E 1 NaOH jnEx}ihZE 47 E Ak iR E RN

TP 1 ATk B NaOH Jinig ARSI, ks 2
ISR JBE 1 G S 81 0 5 2 15 8 i i) 4 %5 NaOH
IR 5% ~8% I, {25 FF 8 /KA B2 25. 18%
PEE 2 36.05% , gk 10. 87 4~H 43 45 ; NaOH il
A 8% ~10% I, Ak H UK AR 36. 05% $82
3 37.69% HHRAL 1. 64 AN E Jpmi. XIEH N
INFAFEE U BRALE (1 1S BPE AL S 7S R
R Y R R B 0 AL T R
70 °C I P 22 Ao 2R 235 Ok 8, TR R R Y 3L [m] 4
A, B BUK GRS, 11S SIS 7S
R 1 AR s i v 0 vk B ik
— B K, P T IR GRS T IO, 2E 1M
SO EE )RR, K LR R B N s Ik 2R
H A e R e A BUA [F, S EUR R
RPN 1 S i A P S/ B2 A EE
B IZN A S 1] P S S A S i3] 20T RN

AR
2.1.2 WRYMASKF 8 R A R HR I S g 7 1) 5% e
(L 2)
100
&0
g 80
R 60
= 4
i
2 2
==
0 5 6 7 8 9 10 1
NaOH/Il /%
El2 NaOH MEXHEFFEEERER
FHEE Iz R BE 1 RO =201

P T LA AR A e R 3 2 A
—OH ,—SH ,—NH, TP 55 A 0, 28 I e A
REREMGE , L IRTETERE AL U2 , R HYRE A T AR
o AT L TR] 4 S W P R 11 A e B 0 P 5 AT )
o A2 AT BEFE NaOH i i, i 2oks 2

AP IR T I S L RE T 872 A 34 S LA A B2 (K
i) AR A A — 2, B INA NaOH Z T,
SRS 0 K A AR SR AT D R R
B BE A B E A5 1 AN, T LA — i i R AR
IO, RIS A P I B0 RE D AR, A 1301 me/g5 JiA
5% NaOH i, 3 F 50 1925 [ S5 A B AT OT, B sicre L
TET Y P 2 P A i, ke 5 e A O 3
ANBTBE A I S N RE D K A O B3 ik 44,2
mg/g; Z & , B NaOH Jil4 ) AN W i, J T (14 2
FSUE— 20 WA i 20 TR B 28 S/ N AR IR, T
[ RE St — 48Tt 5 NaOH Jilit ik 8% J& , i T J&
TR P BRACR A U0HE , 3 B0 0 106 1425 [ £
2L, VI S RE T34 T i B 0 2%

2.1.3 XRhZOR EE R B R (AL 3)

100
_sop *®
w
< 60k
&
W40 f
LT
&
20F
0 5 6 7 8 9 10 11

NaOHIE /%
B3 NaOH mMEX} BN ECRERFENZIT

&L 3 WA, G NaOH i 38 hn il s 4 &
F B AV AR S S s B R D N P52 18 D/ N P
o TMASHKF R BRI FE AR ARAT & AR AR i R A
J12A57 R A N NaOH Z /i, 25 4> 7 2L
BRAVLERGAFAE , BRI 431~ 235 k) 22 6] F16) 2 fihe v 4 Yok 45
N AFAGAA R 2Z (B ARG B 7358/, LG Bs) 1) 6k A,
K. NaOH i 5% B, 85 R A 2 2 3
T, A 2 r R fige 1) 8 1 B A 22 IR R BB 0 v, AR L )
I MRIBRAS /I, Iz 23 6] 4544 J I I i 28 1 5T 22 () 4
HYSE, TR R Z B AR EEE ) Sk, BURS G
FERK . W% NaOH finst iy 4k 2234 m, B H i 8 A
JO A 4 5 i AL NS - Tt S/ N 22 IR L RS,
ZAAr TS gk 3 5 7S BRI WA R A Ui th 2
SRR R T .
2.2 AP RIESHT

RO S A= N OEA A oyt S P 1 Pray o g =
LLAMETE R RFAE 4 32 28 5 BRBEAR O , Ik 11X TIX A0
MK (4 e 55045 MIAE 1 655 .1 513 em ™' F1 1 245 em ™' 4b,
rltER C =0 Miga iR shig N—H Tl ik 5
C—N fi&adi sl i {8 5 06 F0 C—N A 4 4 sl 5 5
#3450 em ™'y —OH il —NH F#iEIE > ) &
5 MBS R R A AN ERE E . X LR 4



24 CHINA OILS AND FATS

2021 Vol. 46 No. 12

BS Al UL P01 513 em4EAFIE A 1 500 em ' AL
LI, X AT RE AR S M TR E R T R T
P RN (AR A A T P JE A B
55y B 43 ] ) 2256 S0, T8 B T 38 308 1
S5 LLAMGTE AR 75 T 2 1 R ok 5 IR
B4 ; BB 1 655 em T 11 245 om T HRAE I T
W 2K ,3 450 em ™ RRAE AR B, BT /E NaOH (£
FHT 35 1 BT BRI S5 48 B i T, (0 ZE A0 N AR A Pk
i AT % O B B S5 T — 2D R A LR AR T R A
LLAMCIE S BT i 25 SRt — 2P UE B T i Ak R
() R e, JEL 7 A T 3 P 5 A R 3 P 2 5 ek
)3 2o S I S5 I ) A P BB S 280 7)) Al

4000 3600 3200 2800 2400 2000 1600 1200 800 400
WeE/em™

B4 HFHFEARLILEE

4000 3600 3200 2800 2400 2000 1600 1200 800 400
BE/em™

5 M E AMEBIRIIINLIEE
2.3 NaOH Av-& 3§ b ZH47 % & I2 45 7] A H 48 49
Hom( &k 1)
#&1 NaOH MEXHEHEEREFRE LR

NaOH THREA TRAE A TN
Hns/ % HRiE/MPa SR EE/MPa R/ %

0 1.36 0.37 <10

5 1.09 0.66 >60

6 1.06 0.73 >60

7 1.15 0.81 >60

8 1.19 0.75 >60

9 1.13 0.75 >60

10 1.13 0.78 >60

HIZ& 1 Al 1, R 28 NaOH R fifp b 21 B0 3 25 HF 25
PR R0 BAT e 1) T AR i E (H R R 5 5
JEFMBAM AR AR XL P R4 NaOH FEfig 13k
AR EE E A A0 58 A 35 1 i AT 68 45 S HR ) R A
IO, Jr A B — i A RRR I 5 5 1 =2 iy AR

JBE5 B ey, 2 A A TR AR A9 2 R T

S LA R s AR th TR TR R, S

SCHRFR B i 4 768 B 486 R, 5 O sh v A R 1

A FERAE TR A P B0 700 A REAE A A 25 B

53351 IR7 S M ADRITY NS &8
2 NaOH [ fff i 28 1 il 27 35 BB R) , de AR

WAARIB R 60% LA b, R W B K e A7 By JBC 266 0 e

AUYEREMIE R . BfiE NaOH it gy in, d R A

SR BMAC L SE RN S I/ #, NaOHL Jilti 2y 7%

IR AR PR 5 JBE i A, 3R O A 2 ik e fip e 2

B R TG TERERY P o DRI, R A i it 2

FRER R AR, R DR T 3% e B A R0 M i A

RO LERRAR IS B0 2R F 2R AT B B RN

P, SCEQRAIE SR S 5 2 T A A e, TE R A IS 14

THHZRRF A B A e O P 2R 5 2 [ I ot B ARAIE

it S ELA A () U Sl A e, 3 i 2 1 T AR

AR EA B B RE . R, 4545 iR

JE FRAEE HYIE BCNE RE ) FIKEA 1R RE 19 45 2R, NaOH

IR 7% 255 AR A 2R F 2 A 2 AT o

3 4 it
ASCLL NaOH B b, FREHET

NaOH i %o il 2 K 25 1 7K ffk B2 8 Ak 8 ) 286 2

PV SR RE 7, LA B v I i T80 ) 8 ) JC 286 70 90 e &

PERERUSE I, 45 W] . NaOH ] il 25 Fr A

RS , IE 77 AR T P AR P A, R SR R ARAHG

BB P RE A SR FIAT S0 BE& NaOH i & ) 1%

1P PS N 4= VN T R ] 5 TR R VA WS

U IS G0 A A, 2R 7R 286 B D 2 S

YV EFSY I ANEE 2 AN F SR AR N e sy

PRE SR IE /NS . R AR E A

i g e g A M) T LB PR RE I B e, 2

B 75 TEFE AR RO ARNS 31 B0 | SN 1 DA SIS b

SNBSS PE R . 24 NaOH Jinsg 2 7% I, il

FORFEE 1 R VR R AT A 1 18 SN 335 P B P 2R

SR I b ) R AT A 0 i e P RE AN R A IS S

PERE

SE 3k

(1] AR, BSE, R, 5. IRARAREE 3 K S AL A 7
R o S AR PERE LT . Molk TAR2241, 2020, 5(6) -
82 -87.

[2] ZHAO S, WANG Z, LI Z, et al. Core — shell nanohybrid
elastomer based on co — deposition strategy to improve
performance of soy protein adhesive[ J]. ACS Appl Mater
Inter, 2019, 11(35): 32414 —32422.

[3] WU Z G, LEI H, DU G B. Disruption of soy — based



2021 4F 45 46 ¥ 45 12 1] i

iR 25

adhesive treated by Ca( OH), and NaOH[J]. J Adhes Sci
Technol, 2013, 27(20) ; 2226 —2232.

RPHE, INE, AR, S5 A HRTIBE SRR i #
SHRERIELT]. Aol TR, 2020, 5(2) : 54 -61.
[5] ZHANG M, ZHANG Y, CHEN M, et al. A high -

performance and low — cost soy flour adhesive with a

—
~
i

hydroxymethyl melamine prepolymer [ J/OL]. Polymers,
2018, 10(8): 9092021 - 01 —25]. https://doi. org/
10. 3390/ polym10080909.

[6] HAO X, FAN D B. Preparation and characterization of
epoxy — crosslinked soy protein adhesive[ J]. J Adhes Sci
Technol, 2018, 32(24) ; 2682 —2692.

(7] HZEZF, RuipE, 2A05, 5. AR ME AR R R
RIBTF AR K R BT (1], A S5 lg, 2020, 33
(5):10-14.

(8] ER, skuh%, EE, % WML A B
il S AEREWE S [T]. g, 2019, 44 (11):
112 - 115.

(9] BRI, ZIRRDERIH] &Y E AR R MBI D]. A
I TR ol oR2E, 2018.

[10] BR#k, Ak, WINE, 26 FEAR 8 A SRR T

AARAE T ZMFELT]. FE g, 2019, 44 (1)
115 -119.

CLL] 3RS BRI b3l 7 A 49 S ik B S 245 4 4
JEID]. BT )RR, 2011,

[12] ZHANG S F, LIU X Y, ZHANG J Z, et al. A novel
formaldehyde — free adhesive from Jatropha curcas press —
cake[ J]. Adv Mater Res, 2011, 236 - 238. 1549 -
1553.

[13] RAEW, SKRAKI, 5K, 2. ERORILRR XU TP 73 H 11
FIa il S ALBEORFE [T ] P b bRaE B2 4R, 2018,
33(6) : 223 -230.

[14] BREK, A5, 2RO PR IBEE[T]. AR dtkes
B4z, 2000, 20(2) : 97 -100.

[1S] sk, SEINBYASHE 28 7l & e IR 5 X ST
[I]. PRkl A ALkl , 2012, 31(3) : 24 - 26.

[16] RGN 8 AR SR el vE AL 5E [ D . db
AL LRl RS, 2016.

[17] BRIEE, BOVEIE, 224, 55, KR - S BMIRMILIL
B R R B [T ] Mol TR 24
2020, 5(5): 69 -75.

(18] s, X, e, A Al K 2 RS R AT 50
PERELT]. Aok TR, 2020, 5(2): 1 -11.

[19] WU Z G, LIANG J K, LEI H, et al. Study on soy
protein — based adhesive cross — linked by glyoxal[ J]. J
Renew Mater, 2021, 9(2) . 205 -218.

[20] WU Z G, XI X D, PIZZI A, et al. Effects of Broussonetia
papyrifera leaf cutting modes on bonding performance of its
protein — based adhesives[ J]. Eur J] Wood Wood Prod,
2020, 78(3) : 461 -470.

[21] WU Z G, XI X D, LEI H, et al. Study on soy — based
adhesives enhanced by phenol formaldehyde cross — linker
[J/OL]. Polymers, 2019, 11(2):365[2021 - 01 -
25]. https://doi. org/10. 3390/polym11020365.

[22] WU Z G, LEI H, CAO M, et al. Soy — based adhesive
cross — linked by melamine — glyoxal and epoxy resin[ J].
J Adhes Sci Technol, 2016, 30(19) : 2120 —2129.

[23] REW, B2, &k, . HE Bt/ MR 7 SR
FEIFFFELT]. PAEpREBER, 2016, 36 (2) : 259 -
263.

[24] SGEN, &k, FEA. REHEA MR T].
Molk B %, 2012, 26(5) . 75 -78.

[25] Fger, B, skms . B b 2 xR &8 B K i iR
TR T]. EhA:, 2003, 24(11) : 37 -41.

[26] RAEWI, Fit, BH1, S5 B0 R AR F R R
PERERIRZ M [ )], AR AR5 R8T 52 4k, 2016, 36 (1) :
98 —103.

[27] PN, Barde, IEg, 2. R BRI i
JEE 8 B b B M MBI ST [ . 1 bRl R 2 2 4R
2014, 24(1) . 97 - 101.

(28] RGN, ik, R, S /M58 B SRR A ok
BRGEL)]. PRRLAE24], 2016, 36(1) : 131 —135.

[29] SN i RIS MR S LRI BRI F AL D .
ELWT - PRI ARl R 27, 2013.

[30] @ik, RGN, FEA, S BRI SDBS Xl i i
PEREHE AR ], Mok FRHOIT %, 2013, 27
(2): 81 -84.

[31] 5K, F3CGH. KREZE A BRFRTEAM Tk b if

MM &7 HER 5 TR, 2008, 59
(24) .20 -27.

[32] % KGR AR 0 S 28 g i 47 K 48 s AL T 5
[D]. dest:dentpfol ke, 2018.





