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Optimization of Vacuum Frying Dehydration of Carrot Chips

FAN Liu-ping, ZHANG Min, SHAO Ai-fang
(School of Food Science and Technology, Southern Yangtze University, Wuxi 214036, China)

Abstract: The effects of pretreatment and processing condition such as temperature, vacuum
degree and time, an dehydration of carrot chips were studied. Statistical analysis with Responses
Surface Regression showed that moisture content, oil content and breaking force of carrot chips
were significantly effected by frying temperature, vacuum degree and frying time. The optimum
conditions were: vacuum frying temperature, 100 C~110 C; vacuum degree, 0. 08~0. 09 Mpa;
and {rying time, 15 min.
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Fig. 1 Schematic of the vacuum frying system 51
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Fig. 2 Light micrographs of vacuum frying carrot chips prepared with different pretreatments

2.2 . 80 C 15 min 10%,
25 min s
s 2% ;100 C 15 min
3 4 3% . ;120 C 15

(0. 08 MPa) , min 2%,



42 23
, 4 0. 095 MPa 36 C,
, , 80 C 25 min ,
, 100 C 120 C ,
15 min , )
, 501
-+ 0.095 MPa
< 40F = 0.080 MPa
2 060 MP
Rice, P. .Gam- ® - 0.06 :
. & 30
ble, M. H. M. K. Krokida ]
[2.3] E 201
. *®
33 -~ 120°C 10
or = 1007
£ -+ 80°C 1] L h —_
g 2571 0 10 20 30 40
E 20} 3 45 4 [o)/min
1g
E 15t 5
% 10 Fig.5 The effect of frying time on moisture content of
5F carrot chips
0 L .
0 10 20 30 40 40
W FE I [8)/min o 35T
#® 30
’ | 25
Fig. 3 The effect of frying time on moisture content of L
. 2 a0t -+~ (.095 MPa
carrot chips 5 = 0.080 MPa
45 = 15 -4 0.060 MPa
10}
5'-\t o s i 1 1 1
5 33 0 10 20 30 40
ﬁ e 18)/min
b, 25t 6
= - 120TC
m - 160°C Fig. 6 The effect of frying time on oil content of carrot
15 -+ 80°C .
chips
s . . . | 2.3
0 10 20 30 40
i #E B [B)/min s N
A N
Fig. 4 The effect of frying time on oil content of carrot ’ '
chips s
5 6 ’
(80 C) )
, X, 90, 105,120 C(—1,0,1),
0.095 MPa 15 min X, 0.065,0.08,0.095 MPa(—1,0,1),
0. 06 MPa 0. 08 MPa X, 10,15,20 min(—1,0,1),
20 min Y, (Yy) (Ys),
0 06 MP’1 77 y,C 1. Y:ao+ (l]X1+ a2X2+
O. 08 MPa } 61 LC , d3X3+ a11X12+ a22X22+ 6133X32+ a12X1 X1+ a3
X Xot anX, X, SAS’RSREG 1



1 43
s 2, 18 min, 0.08 MPa ,
R* 0.942 7,0.930 9 2%, 37%. X,
0.938 3, ( 0. 08 MPa), 15 min,
) X, 91.5 C 3%,
=0 wyias=f (X, X 7. 32%; 18 min,
1 105 C 2%,
Tab.1  The result of response surface analysis 37%. , 100 ~110°C,
X, X, X, Y /% Y./% Y,/g 0.08~0.09 MPa, 15 min
1 —1 —1 0 4.21  29.38 1094 ’ (35% )
2 —1 1 0 1. 86 35.31 423.07 (<376
3 1 —1 0 2.98 34.15  531.90 2
A 1 1 0 112 30.82  270. 67 Tab.2 The coefficient of regression
5 0 —1 —1 5.01  28.63 976.00 Y, Y, Ys
6 0 —1 1 2. 34 34.97  505.37 ap 2.25 0.029 401. 87
7 0 1 —1  4.37  30.15 551.24 “ 056" 0,001 9" 195 58
8 0 1 1 1. 28 38.73 288.63 @ —0.99" - —0.001 8" —196.70" " "
9 —1 0 —1 5.41 28.77 721.39 @ —0.76°*F —0.002 8 ** 138,97+ *
10 1 0 —1 3.12  33.54 461,24 o 0. 20 0,000 2 7 21
11 —1 0 1 2.15 35.67 421.07
as 0.33 0.000 7 130. 83"
12 1 0 1 1.97 37.13  383.07
13 0 0 0 2.21  35.65 398.67 o 0. 29¢ 0.0011 4761
14 0 0 0 2.37 3493  400.23 a1z 0.36 0.000°6 102.43
15 0 0 0 2.18  34.27 406.21 as 0.29 0.001 0 55. 54
531 ) % ass —0.08 0.000 5 52.01
X:z ,'Xp, X, X X, e R? 0.942 7 0.930 9 0.938 3
(P<0.05), . * % % P<C0.001; » * P<C0.01; %
XL X, Xe P<0. 05.
(P<0.05), 2.3.2 2 X1, X0, Xy Xy X
R R X, (P<C0.05), 15
X, ( 15 min) , 100 min, 100 C, 0.08 MPa ,
C, 0.08 MPa . 400 g,
3%; 110 C, 0. 095
MPa , 40%. X, . 15 min,
( 105 C), 15 min, 2% 400 g.
0.C
1 000
My
400

Fig. 7 The surface plots of moisture content, oil content and breaking force of vacuum fried carrot chips as affected by

frying temperature, vacuum and time
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(P<<0.05).

100~110 C,

15 min.

b

0. 08~0. 09 MPa,
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