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Optimization of vacuum freeze-drying of pitaya by

response surface methodology

S

WEI Yun-yi

(A

CHENG Zhong LEI Ting-de
(M T2Be.) W T

HE=

HUANG Chun-lan

7““%*

530000)

(Nanning University, Nanning ,» Guangzi 530000, China)

WE-HHN:RSXKARATRMBEMKEZ. AiE: A EL 1
FURKER AP RN %, @ iE pearson 5 H ik B 5 BB
PRGOS LEANEMNISAF. F B R B AR
AR FRAERTREASKERE T & &ERGY
A1, 5 K A Box-Behnken v& 5 @ 5 A7k AL K £ R A%
AETRIZE., BGR WA BE FRAN R TRTES
KEREF Rt S EFEBMAXEZT  REZELEHA
WA BE T mm ., FRAE B R 30 h, F) A E 43 Pa, T )¢ e
MA40h, I ZAFHXAERATRSILERS LB
B o RBRIE.REY I, GiR: A A e 8@ kR #E
MR RE TR TIRAER TR E T EART A
~EH K/L%?E'T‘aaun/ﬁfo

KBER:KARAZLATR; 2L Ean |

Abstract: Objective: Improve the brittleness and crisp of freeze-
drying of pitaya. Methods: Taking red pitaya Meilong No.1 as the
research object, the porosity was selected as the evaluation index
by pearson correlation between sensory evaluation and objective
indexes, the effects of slice thickness, pre-freezing time, drying
air pressure and drying time on the quality of vacuum freeze-dried
pitaya was studied by single factor experiments, and the optimal
level was selected; The processing conditions were optimized
using Box-Behnken response surface methodology. Results: Slice
thickness, pre-freezing time and drying time were linearly corre-
lated with the porosity of freeze-dried pitaya; The optimal
process were slice thickness of 7 mm, pre-freezing time of 30 h,
drying pressure of 43 Pa and drying time of 40 h, the freeze-dried
pitaya produced by this process has the highest porosity, smooth

surface, crisp taste and bright and uniform colour. Conclusion:
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The quality of freeze-drying of pitaya can be improved by using
response surface methodology to optimization the slice thickness.,
pre-freezing time, drying pressure and drying time.

Keywords: pitaya; vacuum freeze-drying; porosity; response sur-

face methodology
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Design of correlation test for evaluation indexes

onvacuum freeze-drying of pitaya
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Table 2 Sensory evaluation of vacuum freeze-drying

of pitaya
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Table 3 Results of texture index, porosity and sensory score of vacuum freeze-drying of pitaya
HE 45 Wi /g NEL g 1/ g W i/e LA/ % SRR T TR REBRE REITM A
1 2 8014201 3 8094234 955488 48.3+1.4 7.140.5 6.540.7 7.040.4 6.8+0.1
2 16484192 35984167 643+91 52.84+1.8 8.2+0.7 7.740.3 7.7+0.6 7.940.5
3 15434123 2 9704251 698+65 54,141.0 8.3£0.5 8.0+0.5 8.1£0.8 8.1+0.6
4 12014196 31224192 896+ 66 55.3+1.2 8.8+0.4 8.5+0.2 8.1+0.3 8.4+0.4
5 1799+130 31044127 565470 52.71+0.8 8.1+0.6 7.3+0.1 7.240.8 7.5+0.6
6 34874174 3 789495 1023451 47.1+1.4 6.0+0.2 6.0+0.2 5.8+0.7 5.940.6
7 25794129 2511449 60749 53.5+1.5 8.7+0.3 8.0+0.3 8.0+0.6 8.2+0.3
8 2 686+152 3 430+212 788492 50.3+0.8 8.0+0.5 7.0+0.5 7.0+0.3 7.34+0.5
9 2 378498 2 8814238 982478 51.2+1.0 8.1+0.4 7.0+0.6 7.0+0.4 7.340.3
F4 RERETFRERSFIEHRSBRETMIEREMBELE
Table 4 Pearson correlation analysis between objective analysis index and sensory evaluation index of
vacuum freeze-drying of pitaya
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LiRvIpi] 0.475 0.505 1.000
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TR —0.775"  —0.726*  —0.589 0.921**  1.000
SR e —0.850** —0.608 —0.555 0.919* * 0.913** 1.000
JE TR —0.812** —0.580 —0.586 0.918* * 0.905 " * 0.953 " * 1.000
JEEPEM B4 —0.832° % —0.653 —0.593 0.920* * 0.963* * 0.979 " * 0.980 " * 1.000
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Figure 2 Effect of pre-freezing time on the porosity of

vacuum vacuum f{reeze-drying of pitaya
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Figure 3 Effect of drying air pressure on the porosity of

vacuum freeze-drying of pitaya
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Figure 4 Effect of drying time on the porosity of

vacuum freeze-drying of pitaya
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Table 5 Response surface experimental factors
and levels
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2.3.2 ARy 20040 @R 7 Al BLEL S B
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A [ > AU F IR D) >COTH SR E) .
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Table 6 Response surface experimental design

and results

RE A B C D ZAL%/ %
1 0 0 0 0 61.8
2 0 0 —1 1 62.0
3 0 0 —1 —1 59.3
4 1 1 0 0 60.0
5 —1 —1 0 0 55.8
6 0 0 0 0 62.3
7 1 0 0 —1 58.0
8 0 0 0 0 61.2
9 1 0 —1 0 57.5

10 0 1 0 1 61.8
11 —1 0 0 —1 60.0
12 0 0 1 —1 58.0
13 0 —1 1 0 52.6
14 0 0 0 0 62.1
15 0 —1 —1 0 53.7
16 0 —1 0 —1 53.0
17 —1 0 —1 0 63.0
18 —1 1 0 0 62.8
19 0 1 —1 0 61.0
20 —1 0 0 1 63.0
21 1 0 0 1 58.6
22 0 1 0 -1 60.0
23 0 —1 0 1 55.0
24 0 0 0 0 62.0
25 0 1 1 0 60.9
26 0 0 1 1 60.5
27 1 0 1 0 58.0
28 —1 0 1 0 62.0
29 1 —1 0 0 50.4
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2.3.4 TZARALRBAE 1 Design-Expert 11 #0415 1
Eh 1SRRI H T Wk T2 &M R
JEREE 7.07 mm ., W% BT ] 30.67 h, T4 JE 43.25 Pa, T
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B W B AE L2 U R R B 7 mm TR B[R]
30 hy TS JE 43 Pa, TR ] 40 h, 78 B0 4% 14 F ik 47
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T B A X 358 2 <5 06, Bt 7= 0 T4 L T JRR R G L 2
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Table 7 Results of regression model analysis of variance

P33 A P F{H P g
Al 332.68 12 27.72  100.42  <<0.000 1**
A 2.29 1 2.29 8.31 0.010 8~
B 27.20 1 33.51 121.39  <C0.000 1**
C 0.33 1 0.35 1.27 0.276 2
D 6.12 1 7.35 26.64 <C0.000 1*~*
AB 1.69 1 1.69 6.12 0.024 9~
AC 0.56 1 0.56 2.04 0.172 7
AD 1.44 1 1.44 5.22 0.036 4~
BC 0.25 1 0.25 0.91 0.355 5
BD 0.01 1 0.01 0.03 0.860 9
CD 0.01 1 0.01 0.03 0.860 9
A? 5.53 1 5.53 20.03 0.000 4* *
B? 88.12 1 88.12 319.20  <C0.000 1+~
C? 6.46 1 6.46 20.58 0.000 2" *
D? 5.38 1 5.38 17.13 0.001 0
wE raz 14 028
ES1) 3.69 10 0.37 2.08 0.249 6
afi 15 % 0.71 4 0.18
BiR%E 337.10 28

tox o BAMEBE(P<0.01), * £278% (P<0.05);R? =
0.986 9,R%;=0.977 1,
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Figure 5 Effects of interaction of various factors on the porosity of pitaya
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