34 HE 12 W
2018412 A

00D & MACHINERY

Vol.34,No.12
Dec. 2018

DOI:10.13652/j.issn. 1003 —5788.2018.12.038

ERCEREBIRERETZMRL

Optimization on fast debitterizing technologies of apricot seed by

ultrasound with response surface methodology

KE R

ZHANG Xin-yun

K T

ZHANG Ning

R 74 W S 2 iy T 5 78 R B o o e, BRI 79 %2

KEL
ZHANG Qing-an
710119)

FAN Xue-hui

(College of Food Engineering and Nutritional Science, Shaanxi Normal University, Xi'an, Shaanxi 710119, China)

BE:HTEI B AREFLIRETRRAT R R M, 2
BETREFFFOES CRBER TS R, IHaESIHF
B R T AR ERE W AR )RR RRTT R
HERE.FRAAE@RNLT B5E-8FHLET L L4,
HREA RAEME FAF AR F B LS5 C L& 300 WU
% 59 kHz . # & 8t F] 60 min Ak 1012 (g/mb) ., iz &4+
FTESFEEETHA 63174,

KR A F K F S B B4

Abstract; To decrease the waste of energy and resource during the
traditional debitterizing processing of apricot seeds, a rapid and novel
method was proposed based on the principle of ultrasound-induced in
this paper. Firstly, the parameters affecting the dissolution rate of a-
mygdalin such as ultrasonic temperature, time, frequency, power
and ratio of material to liquid, were tested by the method of single-
factor experiment. Secondly, three parameters affecting the
amygdalin dissolution rate were optimized by the response surface
methodology. such as ultrasonic temperature, power and frequency.,
resepectively. The results showed that the optimum conditions were
ultrasonic temperature 55 °C, ultrasonic power 300 W, and
frequency 59 kHz. Under the above optimal parameters, when the
ultrasonic time was 60 min and ratio of material to liquid was 1 : 12
(g/mL), the practical dissolution rate of amygdalin was 63.17% ,
and the relative error between the predicted values of the secondary

models was only 0.52% , indicating that this model can simulate the

actual dissolution of amygdalin.
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Figure 1 Standard curve and liquid chromatogram

of amygdalin
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Figure 2 Effect of ultrasonic time on the dissolution

rate of amygdalin
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Figure 3  Effect of ultrasonic temperature on the

dissolution rate of amygdalin
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Figure 4 Effect of liquid ratio on the dissolution rate

of amygdalin
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Figure 5 Effect of ultrasound power on the dissolution

rate of amygdalin
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Figure 6 Effect of ultrasound frequency on the dissolution

rate of amygdalin
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Factors and level of independent variables used

Table 1

for response surface design

KPRy A ESEIRE/CC o BEADIAR/W o C AR/ kHz

—1 50 200 28
0 55 250 40
1 60 300 59
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F2 MEEBAKREEITRER
Table 2 Response surface optimization of experimental

design and results

RS A B C WHRY) /%
1 0 —1 —1 54.60
2 0 1 —1 56.50
3 0 —1 1 61.25
4 0 1 1 47.35
5 —1 —1 0 62.49
6 —1 1 0 59.65
7 1 —1 0 45.10
8 1 1 0 41.77
9 —1 0 —1 54.14

10 —1 0 1 40.46
11 1 0 —1 46.88
12 1 0 1 58.72
13 0 0 0 58.43
14 0 0 0 59.05
15 0 0 0 47.07
16 0 0 0 55.31
17 0 0 0 43.11

x3 MEEmRELRE ANOVA o4k’
Table 3 The anova analysis of response surface

optimization experimental

FEEKWE CFHM AmE HIr F 14 P BEM
A 28.39 1 28.39 25.41 0.0015 =
B 195.23 1 195.23 17473  <<0.000 1 x x x
C 234.69 1 234.69  210.05 <C0.000 1 x % x
AB 6.89 1 6.89 6.17 0.0420 =
AC 3.39 1 3.39 3.03 0.125 3
BC 45.09 1 45.09  40.36 0.000 4  x x
A? 97.21 1 97.21 87.01  <<0.0001 x x x
B 123.58 1 123.58  110.60 <<0.000 1 x x x
c? 87.55 1 87.55 78.36  <C0.000 1 x x x
UM 858.01 9 95.33  85.33  <0.0001 x % x
BRAH 7.82 7 1.12
I 4RI 2.81 3 0.94 0.75 0.577 2
afi iR 2% 5.01 4 1.25
MEk%  865.83 16

T RFERBE(P<0.05), x x FRERFEHERE(P<
0.01) ., % % x Fyn2EF W E B F (P<0.000 1),

BT AT, 25 A —E i, BEE B AYIE I A A R R
BUACT: )5 W AT B AR A AL B 2 5 T 2 B — E W), Bl
A BN R B BN PR SETH R BB . Wi A
78 ABRREAEATR L B R FHR N H LR
KT A DIER S UL 2y F00h v 75 {11 3 AR e oK T

IR
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Figure 7 Response surface and contour plots for the effects of ultrasonic temperature and power

on the dissolution rate of amygdalin
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Figure 8 Response surface and contour plots for the effects of ultrasonic temperature and ultrasound frequency

on the dissolution rate of amygdalin
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Response surface and contour plots for the effects of ultrasonic power and ultrasound frequency
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