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Optimization of ultrasonic assisted
alkali peeling process of walnut kernel

FANG Chu-chu,KAN Jian-quan”

(College of Food Science ,Southwest University , National Experimental Teaching

Demonstration Center for Food Science and Technology , Chongqing 400715, China)

Abstract : This study took walnut kernel as raw material and the technology of ultrasonic assisted alkali peeling was adopted.On

the basis of single factor tests,the concentration of NaOH solution, ultrasonic temperature , alkali hot time and ultrasonic power

were selected as the test factors, and peeling rate as examine index.The optimum process of walnut kernel peeling was optimized

by using the response surface method. The test results showed that when the concentration of NaOH solution was 0.8% ,

ultrasonic temperature was 64 °C ,alkaline hot time was 4.5 min , ultrasonic power was 380 W ,the average peeling rate of three

tests was 5.46% +0.02% ,and that the walnut peeling effect was the best,almost all of the skin could fall off after rinsing with

water and the walnut had crisp texture and white color and no alkali flavor, which indicated that the optimized process was

feasible.
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Table 1 Factors and levels table of
the response surface test( RSA)
S
A NaOH N 5 N '
KT B RN D SR
VW L )
(C) ('min) (W)
(%)
-1 0.7 50 3 300
0 0.8 60 4 350
1 0.9 70 5 400
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Table 2 The peeling rate and peeling

condition of walnut kernel
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Table 3 The sensory indexs of walnut kernel
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Fig.1 The effect of different concentration of

sodium hydroxide on walnut kernel peeling
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Fig.2 The effect of different ultrasonic

temperature on walnut kernel peeling
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Fig.3 The effect of different alkali

hot time on walnut kernel peeling
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Fig4 The effect of different ultrasonic power

on walnut kernel peeling
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AT . S 27 LS5, o 24 20 2 #r 9 5K
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FRAT LB R 25 . ThoL A SR T ST e 4
sk 4 PR

MRAYEZ 4 1 B ZAE il ] Design— Expert 8.0.6 4K
PREAT Z2 50 A B 20 A, 45 2R R pY — iRk 22 1 X
BT FE R : Y =539 +0.17A +0.20B +0.32C +0.16D
+0.023AB + 0.032AC-0.010AD + 0.017BC-0.028 BD
+0.012CD-0.28A* —0.31B* -0.26C* -0.12D°

=4

[ B X 2R B B4 7 28 45 T A0 (BT 28 80000 b =5
PEREYE: , S AT ARG S0 25 SR an e 5 s,

HE 5 8907 225 M ol 0, A i B rp— YR I0T A
(NaOH W) BGEA IR E) (C(HEZEETE]) D
GEBAETZR) L K — I A* (B .C* . D* {4 Prob > F )
{34 /NF 0.0001 ,36B] A B .C.D A’ B> C*.D° ixXJL
NHEFEWR D EFE(p <0.01) . RN F {H Sk 244.66,
Prob > F Y{E/NTF- 0.0001 , 3% B 32245 Y 14 [m] U3 Jy At 2
WM, RPN F (& 4.60, Prob > F [1{H &
0.1918 , K+ 0.05, L B S IR i 35 19, LG 1R 22
BN, T RN SEBG P LA BE AR AT, Ty SR Tl A TR AR A
| U5 5 f B9 P E R B R A 09804, R (adj) H

M 7 1A 4 A S5 46 B 46

Table 4  Design and results of RSA

SIS A B C D Y. KRR (%) Th'S A B C D Y. KEE(%)
1 -1 -1 0 0 448 15 0 -1 1 0 4.88
2 1 -1 0 0 477 16 0 1 1 0 5.34
3 -1 1 0 0 481 17 -1 0 -1 0 438
4 1 1 0 0 5.19 18 1 0 -1 0 4.63
5 0 0 -1 -1 456 19 -1 0 1 0 5.00
6 0 0 1 -1 5.18 20 1 0 1 0 5.38
7 0 0 -1 1 4.82 21 0 -1 0 -1 4.54
8 0 0 1 1 5.49 22 0 1 0 -1 5.02
9 -1 0 0 -1 4.62 23 0 -1 0 1 4.94
10 1 0 0 -1 5.02 24 0 1 0 1 531
11 -1 0 0 1 495 25 0 0 0 0 5.37
12 0 0 1 531 26 0 0 0 0 5.40
13 -1 -1 0 431 27 0 0 0 0 5.39
14 1 -1 0 470
5 M T RAR T T 22 BT R
Table 5 ANVONA for response surface quadratic model analysis of variance
J7 2 AR Nl HHE ¥197 FAH pfH E
i 3.19 14 0.23 244.66 <0.0001 AT ES
A 0.35 1 0.35 379.17 <0.0001 *
B 0.50 1 0.50 536.34 <0.0001 *
C 1.25 1 1.25 1338.22 <0.0001 e
D 0.29 1 0.29 315.81 <0.0001 *
AB 2.025E-003 1 2.025E-003 2.17 0.1664
AC 4.225E-003 1 4.225E-003 453 0.0547
AD 4.000E-004 1 4.000E-004 0.43 0.5249
BC 1.225E-003 1 1.225E-003 131 0.2741
BD 3.025E-003 1 3.025E-003 3.24 0.0969
CD 6.250E-004 1 6.250E-004 0.67 0.4290
A? 0.41 1 0.41 439.04 <0.0001 *
B2 0.51 1 0.51 543.66 <0.0001 s
C? 0.36 1 0.36 389.06 <0.0001 o
D? 0.083 1 0.083 88.76 <0.0001 *
G2 0.011 12 9.326E-004
He L5 0.011 10 1.072E-003 4.60 0.1918 PNTES
gl 2E 4.667E-004 2 2.333E-004
A 3.21 26

T o AR B (p <0.01) , = AR (p<0.05)
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Fig.5 The interaction of 3D surface figure
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