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1.2 ( :NM - GS597M) ; (
KYH - 111) : ( :HH.SI1-1) :
( :JY201) ; ( 10 ~ 150 mm) ;
( : DHG -9073A) ; ( :TU -
1810SPC) o
1.8 — N N — — — — — o
1.4 N o
(X,/%) (X,/%)2
L,
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2 min 0.5% 20 mL.
1
Tab.1 Levels and codes of papaya pulp foamability
X, /% X, /%
Codes Glyceroly-monostearate ( GMS) Soy protein isolate ( SPT)
-1.142 1 1.17 1.17
-1 2.00 2.00
0 4.00 4.00
1 6.00 6.00
1.142 1 6.83 6.83
1.4.1 ! 100 g 2 min
FE. 3 o
FE=""" 1 100%
0
V,: em’; V,: em’ o
1.4.2 ’ 100 mL 180 min 30 min
FS. 3 o
Fs=1
Vo
v, At em’; 0 em’
1.4.3 ! FD gecm™
FD=p &
Vi
p ( 1.01 g*cm ™), V, 0 em’; V, em’ o
1.5
1.5.1 (1)
12 R
o 5 mm,
300 400 550 700 1 000 W
o GB16325 —-2005 15%

o (2)
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Tab.2 Coded and actual value of factors and their levels

X, /W X, /mm X, /min
codes microwave power material thickness drying time
-1 400 3 6
0 550 5 7
1 700 7 8
2
2.1 3,
3
Tab.3 Design and results of the foam ability experiments
X, /% X, /% Y /%
GMS SPI FE
1 6 6 41
2 4 6.83 19.3
3 4 4 24
4 4 4 25
5 2 2 15.8
6 4 4 22
7 1.17 4 2.2
8 6 1.17 29.3
9 2 6 4.3
10 4 4 26
11 4 1.17 19.3
12 6.83 4 54.7
13 4 4 28.5
SAS9. 1 4, 1Y =10.94392 + 1.2452 x X, +

0.3272xX, + 0.169 3 xX,> + 0.724 2 x X, xX, — 0.401 9 xX,”; (R’

.914 1)
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4 P=0.0001 <0.01 ;
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Fig.1 Effects of the concentrations of GMS
(SPI) ° and SPI on foam volume expansion
4

Tab.4 Variance analysis of the effects of papaya pulp foam ability

F P
Variance source Degree of Freedom Sum of square Mean square F value P value
X, 1 1 935.856 0 1 935.856 0 137.247 5 0.000 1
X, 1 0.005 0 0.005 0 0.000 4 0.9855
X * X 1 12.7959 12.7959 0.907 2 0.372 6
X, * X, 1 134.560 0 134.560 0 9.540 0 0.017 6
X,* X, 1 72.071 9 72.071 9 5.109 7 0.058 3
Model 5 2 164.818 0 432.963 7 30.696 1 0.000 1
One way 2 1 935.863 0 967.931 3 68.624 0 0.000 1
Two ways 2 94.395 7 47.197 9 3.346 2 0.095 5
Interaction 1 134.560 0 134.560 0 9.540 0 0.017 6
Lack of fit 3 75.534 0 25.178 0 4.3410 0.095 0
Random errors 4 23.200 0 5.800 0
Total residues 7 98.734 0 14.104 9
Corrected total 12 2 263.5520
2.2 180 min 90%
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100 VR R E T 400 W
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Fig.2 The change of the stability of papaya pulp foam Fig.3 Drying curves under different microwave power
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6 X, C X,
X, C ° X,
C X, C X,
C o 7 o
C
N C
° 578 W 4.90 mm 6. 65
min. 2800 pgeg! 2696 pg g’ o
5
Tab.5 Box—Behnken experimental design and results
X, /W X, /mm X, /min /ug* g’
microwave power material thickness material thickness Y
1 400 3 7 1 568.34
2 400 7 7 646.25
3 700 3 7 1352.30
4 700 7 7 1717.92
5 550 3 6 1 977.09
6 550 3 8 806. 63
7 550 7 6 1 457.50
8 550 7 8 2 303.55
9 400 5 6 1595.84
10 700 5 6 2 291.68
11 400 5 8 1257.84
12 700 5 8 1 403.25
13 550 5 7 2 670.25
14 550 5 7 2948.13
15 550 5 7 2 312.50
6
Tab.6 Box—Behnken experimental design and results
F
Sum of Square df Mean square F value P
5423 264 9 602 585 5.0310 0.044 9
X, 359 925 1 359 925 3.005 0 0.1435
X, 22 140 1 22 140 0.184 9 0.685 1
X, 300 638 1 300 638 2.5100 0.173 9
X, X, 414 549 1 414 549 3.461 1 0.121 9
X, X, 75 743 1 75743 0.632 4 0.462 5
X, X, 1016 578 1 1 016 578 8.487 4 0.033 3
X, 1611939 1 1611939 13.458 1 0.014 5
X, 1 616 627 1 1 616 627 13.497 2 0.014 4
X,? 441 369 1 441 369 3.684 9 0.112 9
598 874 5 119 775
395 799 3 131 933 1.299 3 0.462 7
203 076 2 101 538
6 022 138 14
6 P <0.05 P>0.05 o N

(P<0.05) X, X,
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Microwave-assisted foam Mat Drying of Fruit Pulp of Carica Papaya

XU Lingfang' ZHANG Weimin' Tang Hui' CHEN Wenxue' Hu Yueying’
(1. College of Food Science and Technology Hainan University Haikou Hainan 570228;2. College of Materials and Chemical Engineering
Hainan University Haikou Hainan 570228 China)

Abstract: Fruit pulp of papaya ( Carica papaya L..) was used as raw material to prepare papaya powder by using
the method of microwave-assisted foam mat drying. The papaya pulp was whipped into foam mat with foaming a—
gent for microwave drying. The foaming agents glycerol monostearate ( GSM) and soy protein isolate ( SPI)

were added into the pulp at different concentrations to select an optimum formulation of foaming agent and the
pulp foam mat was dried under microwave to optimize parameters for the microwave foam mat drying technology.

The papaya fruit pulp produced maximum foam expansion with good foam stability when it was whipped into foam
mat with 6.83% GMS and 4% SPI. The optimal conditions for microwave foam mat drying of papaya pulp were
microwave power 578 W pulp foam thickness 4.90 mm and drying time 6. 65min.

Keywords: microwave drying; foam mat drying; papaya pulp; foaming characteristics; Vitamin C content



