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Optimization of vacuum belt drying process for Lonicerae Japonicae Flos extract
by response surface test
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Abstract: Objective To optimize of vacuum belt drying process for Lonicerae Japonicae Flos extract. Methods Single factor test
combined with response surface tests were used. Four influencing factors as relative density of extract, two-stage heating temperature,
track speed, and distribution speed were confirmed, and the comprehensive score of moisture content and chlorogenic acid transfer rate
was used as the evaluation index to optimize of vacuum belt drying process. Results The optimized process parameters were as
following: the two-stage heating temperature was 90 °C, the relative extract density was 1.27, the track speed was 110 mm/min, and
the distribution speed was 1.6 L/h. Conclusion The obtained process has short time consumption, high efficiency, stable process, and
strong operability, providing a reference for the industrial production of Lonicerae Japonicae Flos.
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Table 1 Effect of different densities on comprehensive scores

TR % AT A)
1.15 73.9
1.20 771
1.25 84.9
1.30 92.0
1.35 78.4
262 B2 BUNRGRERHE K2 hAa LA H,

B2 BINPGRE R 90 CRF, Z581R0HE. Al RE
5 DR S B FEAC S Rk K 3 A A1 T 0 I v B 4
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UEAT BUIESE 90 °C Ay B H ARG B TS5 5k -
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Table2 Effect of different temperatures on comprehensive scores

52 Bom#iR g/ C L A
80 63.6
85 79.9
90 91.6
95 75.8
100 582

263 AFEBWEBERFR BEHHEER 110
mm/min N, ZREVF R, WK 3. ATREIR RN
P R, TS YRR > B A
PR, IR R E, SRIERER S . B
TWIEZE 110 mm/min 2 &R, 0L R i a5
W B i e A N S 1.
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Table 3 Effect of different track speeds on comprehensive scores

J& i % /(mm-min ") LA
90 73.0
100 79.9
110 84.9
120 81.2
130 74.7
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Table 4 Effect of different distribution speeds on

comprehensive scores

fRHE /(L) LAV
1.4 79.0
1.5 85.6
1.6 91.1
1.7 84.2
1.8 80.4
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Table 5 Factors and level of test and codes

(N

KF
A B/'C  C/(mmmin?) D/ALh™?)
-1 1.25 85 100 15
0 1.30 90 110 1.6
1.35 95 120 1.7

X SERSER AT B A3, SR Excel B4
Design-Expert 10.0, FEMEMESE 3 K, BUHAF
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I THT 50 U5 3 Aot i e B0 2R A7 40 A, T LA 3
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Design Expert 10.0, 3|72 ¥=91.54+1.68
Xa+1.93 Xs+0.42 Xc+1.30 Xp+2.55 Xap— 1.63
Xac—0.27 Xap—2.05 Xsc+1.30 Xap—0.53 Xcp—
2.70 Xx2—9.97 X2 —8.22 X2 —2.47 Xp2.
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Table 6 Design and results of response surface test scheme

iECTas A B C D AT

1 -1 0 1 0 79.9

2 -1 -1 0 0 75.6

3 0 0 -1 1 82.1

4 1 0 0 1 88.2

5 -1 0 0 -1 85.7

6 0 0 1 -1 78.8

7 -1 1 0 0 75.5

8 0 0 0 0 90.7

9 0 0 0 0 912
10 0 1 -1 0 77.9
11 0 -1 0 -1 78.8
12 0 0 0 0 90.9
13 -1 0 0 1 87.1
14 1 0 0 -1 87.9
15 0 1 1 0 75.4
16 1 1 0 0 85.4
17 0 1 0 1 82.1
18 1 0 -1 0 84.7
19 0 1 0 -1 779
20 0 -1 -1 0 68.9
21 0 -1 0 1 778
22 0 0 0 0 94.1
23 0 0 -1 -1 75.7
24 1 -1 0 0 75.3
25 1 0 1 0 80.3
26 -1 0 -1 0 778
27 0 0 1 1 83.1
28 0 -1 1 0 74.6
29 0 0 0 0 90.8

AR AN R R RS BLAE S TE KT 0 20 A i LR
AR, JX P RE AL IR AR ST | 25 2 BUMBRFE
JE AR L AR R BRI v I A 2 2 3 K
IF AN B SRR A S R BRI R BRI

M) S T 73 B2 AR AR B AL 56 2 BOnFAGR
90.85 C. REANE LA 1.27, JEHHZE 109.56
mm/min, fiEREE N 1.603 L/h. H3ES2hrA ™ 440
AR T ZSECNE 2 BINE A
90 C. WEMMNEEAN 127, BEilFEZE 110
mm/min, AiRHERN 1.6 L/h.
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Table 7 Variance analysis of response surface quadratic

regression model

JIEFRIR CEHM AEE B FE Pig
it 1079.59 14 77.11 21.279 <0.001
XA 34.00 1 3400 9.380  0.008
Xg 44.85 1 44.85 12378  0.003
Xc 2.08 1 208  0.571 0.461
Xo 20.28 1 2028  5.601 0.033
Xas 26.01 1 2601 7.182  0.018
Xac 10.56 1 1056  2.913 0.110
Xap 0.30 1 030 0.079  0.777
Xsc 16.81 1 16.81 4.644  0.049
Xsp 6.76 1 6.76 1872  0.194
Xcp 1.10 1 1.10 0303  0.590
Xa? 47.26 1 4726 13.042  0.003
Xg? 645.30 1 64530 178.081 <<0.001
X2 438.73 1 43873 121.073 <0.001
Xp? 39.71 1 39.71  10.960 <<0.001
7= 50.73 14 3.62 0.005
FAI 4240 10 424 2040 0214
RZE 8.33 4 2.08
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Fig.1 Response surface test results
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Table 8 Validation test results

iR SRR RR T %1% K5 %
210507 76.6 1.2
210602 76.0 1.3
210705 75.9 1.1
3 e
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