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Fig.1 180 type peanut peeling machine
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Fig.2 The state of peanut kernels during wet pretreatment process
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A SER B {7 Complete net peanut kernels ; B % #1 /4+ 4£ /1 1= Breakage net peanut kernels; C: 5¢ 2% o i i+ 21 & 48 4= 1~ Intact and un-
cleaned peanut kernels in red coat; D : B AR £1 A 15 f£ 421~ Breakage and uncleaned peanuts in red coat.
3 BRARHAEEREECC
Fig.3 Clean peanut kernels after removing red clothes
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Fig.4 The effect of cold soaking temperature on the removal rate (A) ,breakage rate(B)
and moisture content(C) of peanut kernel
—=— %5—2 The first group —=— %5—2 The first group —=— %5—2 The first group
—— 25 "4 The second group —— %5 "4 The second group —— 5%} The second group
—— G5 =% The third group —— G5 =% The third group —— G5 =% The third group
100t 30F 14F
A B C
. o 25 5 13t
g g 90 &2 SE
= ML O ¢ O 2F
3wl =2 ¥
% o - < 5 L
x 751 /A S 10t
_j 10f =
701 9l
6 =530 35 30 75 10 15 20 25 30 510 15 20 25 30

{2 1R i )/min
Cold soaking time

B S

1% 1R i )/min
Cold soaking time

1% 5 [8)/min
Cold soaking time

B A BT TSR (A EIREBMEKECOHF I

Fig.5 The effect of cold soaking time on the removal rate (A) ,breakage rate(B)

and moisture content(C) of peanut kernel
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Fig.6 The effect of hot soaking temperature on the removal rate (A) ,breakage rate(B)
and moisture content(C) of peanut kernel
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Table 2 Experimental design and calculation results of response surface

WS o BRIE T, VB ] xR MRy B % R/ 0 YRR %
Test Cold soaking Cold soaking Hot soaking Hot soaking Removal Breakage Moisture
number temperature time temperature time rate rate content
1 1 —1 —1 —1 95.59 12.28 12.59
2 1 —1 —1 1 96.10 13.95 13.33
3 1 1 —1 —1 97.04 14.92 14.84
4 1 1 —1 1 98.60 16.93 15.95
5 1 —1 1 —1 97.42 15.60 14.07
6 1 —1 1 1 98.94 17.93 15.73
7 1 1 1 —1 98.68 16.58 15.34
8 1 1 1 1 99.87 19.46 17.63
9 2 0 0 0 97.90 17.58 15.50
10 0 0 —2 0 96.77 14.28 13.52
11 0 0 0 —2 95.85 15.06 12.79
12 0 0 0 0 96.17 16.39 13.22
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20 0 2 0 0 96.36 16.49 13.55
21 0 0 2 0 99.11 18.98 16.94
22 —1 —1 —1 —1 92.49 11.30 10.23
23 —1 1 —1 —1 94.54 13.82 12.05
24 —1 1 —1 1 95.23 14.59 12.11
25 —1 —1 —1 1 94.52 12.99 11.62
26 —1 —1 1 1 95.98 13.88 12.98
27 —1 1 1 —1 94.85 13.48 12.38
28 —1 1 1 1 96.32 16.07 14.43
29 —1 —1 1 —1 95.53 14.53 12.89
30 —2 0 0 0 94.12 13.58 11.83
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x3 WHKBIERTEST

Table 3 Variance analysis of response surface

T3 2RI N Ve Vs
Variance source P .2 Significance P i 2k Significance P i P Significance
57 Model <20.000 1 ok 0.000 4 ** 0.000 1 *k
kat < 0.000 1 *ok 0.000 1 *k <2 0.000 1 *%
Ty 0.009 4 ok 0.004 3 ok 0.009 3 ok
K 0.000 2 *K <2 0.000 1 *k 0.000 3 *x
Ty 0.003 8 ok 0.001 5 ok 0.007 8 ok
Kaw 0.2315 0.472 6 0.187 3
s 0.5816 0.1306 0.8627
T2 0.963 2 0.267 1 0.5334
ot 0.1241 0.1388 0.3898
Ty 0.8951 0.422 8 0.6450
X5y 0.957 9 0.798 9 0.433 5
2,° 0.206 2 0.458 9 0.0330 *
7 0.373 5 0.6727 0.119 2
2° 0.000 3 ok 0.524 5 0.000 3 *x
7 0.030 3 * 0.792 1 0.029 8 *
yeul NTER NS NTES
Spufji(s Jt‘erm 0.9048 Noi—iif:cam 0153 Notzs—iifcant 0-9388 Notzs—iifl;cant

e FIR I EKE , P<0.01 ;%3R8 i 7K, P<C0.05. Note: ** indicates extremely significant level,P<<0.01;* indicates significant
level, P<<0.05.
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Fig.8 The impact of factor interactions on removal rate
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Fig.9 The impact of factor interactions on breakage rate
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Parameters for pretreating peanut kernels with temperature
changing wet method to peel

CHEN Weizhou, WANG jing, LIU Zhixia, WU Guozhen, YAN Hexin,ZHANG Zhe ,ZHONG Xilin

College of Engineering, Shenyang Agricultural University/Ministry of Agriculture and Rural Affairs Key
Laboratory of Horticultural Crops and Agricultural Equipment ,Shenyang 110866, China

Abstract The peanut variety “Huayu 23” was used to study the effects of cold soaking temperature ,
cold soaking time, hot soaking temperature, and hot soaking time on the removal rate, damage rate, and
moisture of peanut kernels to improve the quality of wet peeling of peanut kernels. The results showed that
factors including cold soaking temperature, cold soaking time, hot soaking temperature, and hot soaking
time had a significant impact on the removal rate, damage rate, and moisture of peanut kernels determined
by the single factor experiment. It was found by the response surface test that the influencing degree of cold
soaking temperature, cold soaking time, hot soaking temperature, and hot soaking time on the removal
rate, the damage rate, and the moisture was in the order of cold soaking temperature>hot soaking temper-
ature=>hot soaking time>>cold soaking time, hot soaking temperature>cold soaking temperature>hot
soaking time>>cold soaking time, and cold soaking temperature>hot soaking temperature=>hot soaking
time=>cold soaking time. The parameters of pretreatment optimized with Design Expert V13 software were
cold soaking temperature of 19 °C, cold soaking time of 13 min, hot soaking temperature of 75 °C, and hot
soaking time of 20 s. The removal rate, damage rate, and moisture under the optimized parameters was
95.7%,11.3%, and 13.6% , with errors of 1.03%,4.13%, and 0.60% compared to the results of experi-
mental verification. It is indicated that the optimization is reliable.

Keywords peanut kernels; parameters ; removal rate ; damage rate ; moisture
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