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Research on process optimization and quality of intermittent

microwave-hot air coupling drying peanut
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Abstract: In order to explore the optimal process parameters of
intermittent microwave-hot air coupled peanut drying, the
optimal process parameters of peanut intermittent microwave-hot
air coupled drying were determined using the response surface op-

timization analysis method. The comprehensive score of peanut
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drying rate and drying energy efficiency as response values. The
optimal conditions were as followed: hot air temperature 45 °C,
microwave intensity 1.25 W/g, microwave intermittent ratio
1.10. Under these conditions. it was verified that the peanut intermit-
tent microwave-hot air coupling drying rate was 0.517 g/min, the en-
ergy efficiency was 0.433 MJ /g, the comprehensive drying score
was 0.710, and the model error was less than 5%. Based on this
process parameter, the effects of this drying method on peanut li-
pase activity, hardness, color and fatty acid composition were ex-
plored. The results show that intermittent microwave-hot air cou-
pling drying is an efficient drying technology, which can
guarantee the quality of peanuts.

Keywords: intermittent microwave-hot air coupling drying; pea-

nuts; process optimization; quality
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Figure 2 The effect of hot air temperature on the com-

prehensive score of peanut drying
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Table 1 Design factor and level of Box-Behnken experi-
ment for intermittent microwave-hot air drying
of peanuts
S Bﬁ“;’ifﬁ/ C Uk K E
—1 40 1.0 0.75
0 45 1.2 1.00
1 50 1.4 1.25
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Table 2 Box-Behnken experimental design results of in-

termittent microwave-hot-air coupled drying

of peanuts

HE A B ?‘J@‘%iﬁ%/ fie k6 / %/:T

(gemin~") (MJ+g ) iFH
1 —1 —1 0 0.392 0.362 0.612 4
2 1 —1 0 0.547 0.511 0.656 1
3 —1 1 0 0.519 0.460 0.679 4
4 1 1 0 0.520 0.462 0.678 0
5 —1 0 —1 0.405 0.369 0.623 9
6 1 0 —1 0.519 0.459 0.681 4
7 —1 0 1 0.523 0.458 0.687 4
8 1 0 1 0.518 0.460 0.678 0
9 0 —1 —1 0.402 0.380 0.604 7
10 0 1 —1 0.449 0.415 0.630 5
11 0o —1 1 0.452 0.409 0.642 1
12 0 1 1 0.512 0.436 0.699 0
13 0 0 0 0.517 0.435 0.708 5
14 0 0 0 0.515 0.438 0.700 6
15 0 0 0 0.511 0.439 0.697 0
16 0 0 0 0.514 0.438 0.702 8
17 0 0 0 0.517 0.434 0.708 3




&M | Vol.36, No.10

TR 0 255 T 435 W AR B 35 (P<0.01) , $A XU TRL B2 X H 5%
Wi A S 2 (P<<0.05) . LALE & 3 53 o4 WA IS A » 400 3K 4% B
7 72 SR AS SB35 U B 445 3] Wl 7 R

Y = 0.7+ 0.011A 4 0.021B 4 0.021C — 0.011AB —
0.017AC —0.012 A* — 0.034 B* —0.024 C* , (8)

BER) F (N 34.40, P<C0.01, 3 B iZ B B 4% 2 2% 5
R*=0.989 4,R%;=0.950 3, 3 W M A4 () 01 4 JBF 4
U 45 2 WU 25 2R 22 R AR O ) — B s CV = 13400 <<
5.00 06 » F& W8 RUAS G M 45 4 5 < U P> 0,05, £ WX
AR (Y 5 22 o T 45 2R 09 R W B

A PR 4 28 AR T X i) 7 AL A A= Ta] B Bl — R R
WaE TN SR MR E 5~7 B, Hod 40
3 R DI 5 2 L A XL R ARS8 1) B L e £ A= 1) A A
P — PR 5 T 48 2545 V1 40 1 28 T4 T 00 5% o) A S =%
Rl 3 B AR BRI ] B L X A A= T BRI — PN & T
LR VRO B A HAE TR A 2

# T Design-Expert 10.0.3 ¥4 70 H7 % 1 » [6] 8 i
P RS A T 8 A6 A2 19 B AR 02 46 1F D XU
45.075 C, s 1.262 W/ g, I [AI B HL 1,110, 7E 8L
Z1F R B B AR IS 90,711 % BB B 52 PR A 1Y E A

B i sk B
Microwave intensity/(W - g™')

44 46 48 50
A R B

Hot air temperature/ °C
(a) SFipLkl
A5
Figure 5

C Bk a8k Hy
Microwave intermittent ratio

42 44 46 48 50
A PR B2

Hot air temperature/ °C
(a) kA
A 6

EHHE ARME—ARNBETRELETIZEAURRRFAR

®3 STEAPAERAFESTE
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Figure 6 The interactive effect of hot air temperature and microwave intermittent ratio on the comprehensive score
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Table 4 Lipase activity, hardness and color difference of intermittent microwave-hot air coupled drying peanuts
. i s e 0% 80 B/
BRSO N W7 /N L a* b AE
(mgeg 1)
FHE  10.1340.27" 1853.9242.70" 55.3740.15" 0.414-0.04" 19.184-0.05" 24.3240.07°
T 48 /if 17.4740.51* 2 359.20+20.36% 79.424+0.22* —1.57+0.05% 16.1640.07 0.00+0.00%
T PR R R B LS (P<0.05),
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Table 5 Fatty acid composition of intermittent microwave-hot-air coupled drying of peanuts

FE R Cis.0 Cis.o Cis.1—9 Cis.z—s Cao.0
TG 10.544-0.14" 2.0940.07 46.514-0.41" 32.18£0.71 3.0440.14"
T 9.814+0.177 1.98+0.12 49.1440.68° 32.71£0.47 2.614+0.11
FE Cao1 Caz,0 Cau,o T 1T R At AR 15 R
THSE 1.2840.12% 1.5140.11 1.8140.12" 19.09+0.81° 79.97+0.47"
T+ AT 1.0940.07¢ 1.4240.06 1.4540.05% 17.2740.67* 82.94+0.68*

T FREARRR A B F 25 (P<0.05),
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