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Effect of Processing Conditions on the Dissolution Rate of Walnut Protein
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Abstract
nut protein and walnut milk processing technology. [ Method ] With skimmed walnut powder as raw material, the high speed shearing, pH and

(School of Food Science and Technology , Jiangnan University, Wuxi , Jiangsu 214122 )

[ Objective | The influence of processing conditions on walnut protein dissolution rate was discussed, so as to provide basis for wal-

heating these three kinds of the effect of processing conditions on the walnut protein dissolution rate were investigated. [ Result] The dissolu-
tion rate of the walnut protein in alkaline pH was high, the heat treatment could increase the protein dissolution rate, and the walnut protein
dissolution rate increased with increasing the shear time and temperature of high shearing. At the same pH, the protein dissolution rate of wal-
nut protein was increased after high speed shear at high temperature,, under the condition of pH 7.0, shearing at 60 °C for 5 min, the protein
dissolution rate of the walnut protein increased from 5.67% to 16.45% ;under the condition of pH 8.0, shearing at 60 °C for 5 min, the pro-
tein dissolution rate of the walnut protein increased from 24.33% to 62.81% ;under the condition of pH 9.0, shearing at 60 C for 5 min,
protein dissolution rate of the walnut protein increased from 50.93% to 76.65% ;under the condition of pH 10. 0 shearing at 80 °C for 5 min,
protein dissolution rate of the walnut protein increased from 57.87% to 78.67% . [ Conclusion ] After electrophoresis analysis, it was found

that the high speed shear could dissolve the original insoluble walnut gluten, and enabling the stability of walnut milk.

Key words

RiBb S DU A I 2 — 7 3 AR A D s A R, ol T R
Wb H ) iz, T B A Bk i FloRe T B R 7 o 8 R
B MR I A ORI R, O B SR
w2 M BT 2 R B R E AR S
ik 15% ~20% ,J& T-UL B MAE S 26 11, 4 32 o0 FH B0 Ak
FUAE I TR M FRRER FE M EA
PR, A8 R K, W 00, ik 22, DR e BR ol 17 4%
MR e £ T A

VTV SR8 B L UK P I R RE ) AR
INT AR B EEAE . 56 TP A DB 5 AT gk
AT R U AT . AT Rk B E
AR pH 24 T it R4 T T RIS, 25 R R R 1 Y
WEAYELE pH 5.0 ZEA4T I e 25 . Szetao 257 R[] pH 451k
TR AR A R T T IESE, e BB 1 AV bk
1 pH 4.0 e 22 W65 pH Thy  BOBR AR 111 00 V5 Ak 2 i 1
i, S0 ST T IR X A R S, R Bk
HATE S5 CHFUE A E Ik B 5 AR, k2T e s f v 2
B TR

TR AL ) AR R (T AE AR 7= i TR ORRE T 4y
RAFILIRENE T, DR M3 A ) — e i T B Al 2 11 R A9
REME A5 DA st AT B R 2 S R R . —Se By vk

EZE T RA(1992—) %, W RFFA, M LA AL, BT @ik
M5 MM E G, * BRAEE, 815, L, N F g5 H
HEGHR,

imBEHE 2018 -02 -02

Walnut protein; High speed shearing; pH ; Heating temperature ; Dissolution rate

QLB 37 | o T 289 SO AR S iy A5 24T Lk 3 P A T 2k
T o AU R A R o B A T4 R A8 U £
H BTN AR P B S A W EE AL, B S A LA T e
o PH XML F1 A A IR SO e R, TE v 25 1 A
FITHREE AT A . BATER 2t LR T
32 B R HAE Tl A i PR S IR A B, SRR A0
SEALBAEH Y pH R

o Y R —Fh Y B RO, TT LR o 7 il i S B
RO HFEREAR, D I 7 A 208070 19 20 5 1 30k i T T
PR S A CT B A TP E S A Ll [l ey N i
F PO AT RIS, 4 R AR, G s g DA 3R R
CWRARE R AR o T Y DR A AR AR 1 4
HRCrP AR O 1 R DA o YT pHL B B R AR L il A
AREPE LRI T T2, 5 LB ZBR 5Ok, 70t
pH INFAGELEE | 5 3 BT U 26 (AR R 7 Hh R S, Oy ik
— R AR A A BRI T AR A
1 #MB5H*
L1 ) J5ORHS J2 200 b, T T4 R IR M,
JB 2 RERA R s SR R B VR R R A it
TooK LB TR A 40 R TR — S AL B RN B RR
B BRIRER £ DU LR —HH(EDTA) A iy 4 (BSA) |
T TR R B (SDS ) | =R AL A B e (Tris ) (B - Sk
LBE(B - ME) (HERR . =R LRR(TCA) G BiMR B F17% T
5o G —250 32 73 Ml [ 254 M Ak 2GR A BR A 752,
2" - MR —4,4" - Z T AHR (BCA) , IR HDERIRR By



156 G AR A

2018 £

AHRRAT

TR K840 H shBl [C g BAX, T 7 ¥ AR AN AR A7 FR
AHE]pH I B ROF AB204 — N BUARHT KOF, MR ) - 46
FZAHBRAF LG - 18 BV THAL, It AR U E )
f A R A, LU 90 S R AR AL AR A PR A R 5 Himac
CR21GIIESA R E AL, H A< HITACHI 2 F] ; FA25 #Y 3 5
DIBL, I sd AU A R A R UV - 2100 BU55053
JCRETE, U R A BRAS ) 5 B AR IR K TR 5 , 3ok
HEAV B AT RN F] s DYY - 8C HYTE B HL KA, A 5t i —
IS
1.2 7k
L.2.1 EARIBEAR B o5 A REBR A 25 B U AT R ALET
W BRI 5 A5 B R Vo VR T M B VR T I Ak
KEAMBELURRE L 1:S(W/V) RS, SR T h 5
BEFTAh U, WA TR S T A AR P OBLRR , B U (45
WY, WACARE A Tt S DX N 3 0 0, 4 T A (X A R B B A
T4 CORAEE
1.2.2 EBREA RO E . RBRER PS03 B4R U
S WMBREAE" Osborne' ) Hil Szetao " 17 LM Mk 5
Bk b A R BRER 1 AR R R 1 4 S SR R IR
B FORIITEIT . b T e SR Rk h 45 R A 4157,
MEBCPIRE L 2 KRR A E AT B O R IEIRT
4 CFBENT 48 h 5 R T KT R A T T 4 CLRAF
s

I |k Tok, ARRELIS () | B

gé—{ll 200 r/min, 25 min, 4 ”C‘
lﬂiﬁ%ﬁiv Bp % #7&-€ (Albumins) ‘

Aol mol/L Nl 355, ARAULLELS (WY LB b)

11 200 r/min, 25 min, 4 “C‘

‘—>{J—_~;%-ﬁ%2, Epab;a‘&%éz(clobulins)‘

AaTONZBE, FEREE1:15 (WV) , $it3 h‘

11 200 r/min, 25 min, 4 C ‘

{J:y%zi, Ew{;ﬁ%ﬁg%é(clobuuns)‘

*41100.1 mol/L NaOHiztik, #hikptl:15 ‘

B 11 200 r/min, 25 min, 4 ”C‘
| Lk, Bp A 45%a(Clutelin)
B

E1 ZMEESRSEFE
Fig.1 Method of walnut protein component separation
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Table 1 Walnut protein components and proportions

e EHRELIES St i Ee )
No. Protein species Proportion // %
1 HEfigE 8.01£0.07
2 FREH 24.28 £0.15
3 BEREH 0.08 +£0.01
4 = 58.80 £0.26
5 BRAREN 8.84+0.11
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Fig.2 SDS -PAGE of walnut protein fractions
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Fig.3 Effect of pH on walnut protein dissolution
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Fig.4 Effect of heating temperature on walnut protein dissolution
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Fig.5 Effect of high-speed shearing on walnut protein dissolution
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shearing ;2. pH 7.0 soluble protein after high temperature shear;
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Fig.6 SDS - PAGE of walnut protein before and after shearing
at high temperature
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Table 2 Restore electrophoresis of each lane protein ratio

Sy FhE JkiE al TKIE a2 VKIE a3 TKIE a4
Molecular weight Lane al Lane a2 Lane a3 Lane a4
KD Yo % % %
50 ~75 21.01 36.10 30.86 23.26
30 ~35 30.67 26.00 32.72 45.81
25 1.89 1.81 0.93 0.00
18 ~21 32.57 34.30 29.01 29.30
15 ~16 13.87 8.30 6.48 1.63
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Fig.7 Walnut protein emulsification
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