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Optimization of Vacuum Freeze-drying Technology for Dendrobii Officinalis Caulis by

Box-Behnken Response Surface Methodology
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[ Abstract | Objective; In order to provide a theoretical basis for mass production, the vacuum freeze-
drying technology of Dendrobii Officinalis Caulis was optimized by Box-Behnken response surface methodology.
Method: Based on single factor experiment, Box-Behnken response surface method was used to optimize vacuum
freeze-drying technology of Dendrobii Officinalis Caulis with the content of total polysaccharides as index. The
fingerprint of amino acids in Dendrobii Officinalis Caulis was established by HPLC. HPLC was conducted on ODS-
Hypersil column (0.46 cm x20 cm, 5 pm) with gradient elution; the detection wavelength was set at 338 nm
before 37. 5 min, then changed to 262 nm. The similarity of fingerprints between samples dried by the optimized
technology and fresh samples was calculated. Result: The best freeze-drying process conditions of Dendrobii
Officinalis Caulis were as follows: the sublimation drying temperature of —16.4 °C, the sublimation drying time of
11.04 h, vacuum degree of 85 Pa. Under these conditions, the content of total polysaccharides in Dendrobii
Officinalis Caulis was 23. 74% , its tested value and predicted value were basic identical. Compared with the fresh

samples, the similarity of fingerprint of dried products was more than 0. 90. Conclusion: Model established by
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Box-Behnken response surface methodology has good predictability, which is suitable for optimizing the vacuum

freeze-drying technology of Dendrobii Officinalis Caulis.
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WA B Z R HN 10. 88 g, finsk 800 mL fii ¥ fi
IMZHEL 4 LA EE L. 8 LIRS, FH 2% K ORISR
P pH 7. 2) B BE R E (0 ~ 20 min, 100% ~85% A ;
20 ~45 min,85% ~36% A;45 ~45.01 min,36% ~
0% A;45.01 ~55 min,0% A) , ¥ 4 338 nm (0 ~
37.5 min) 1 262 nm(37.5 min ZJ5) ,#7E 35 C .
2.3.4 AEHRERE M 2.3.2 W R A W, %
R S SRR RE 6 YK, B 6 YR E 4 R A
ST (o % 48 S B A LR AN R 487 (2012
Ji) L EE AR 6 A I ( R HTR A AR 22 A TR
2 R | 452 B2 I 2 IR ) 4 i AR RSD 0.2% ~
3.3% BRI RSD 0.4% ~0.9% , 35 WY 28 K5
R
2.3.5 FAEMERE W 2.3.2 TR 64 R A
B 7 R S SR A BIAE 0,2,4,8,12,
24 48 h R E . KD E S R E RS AR g
TS SR AU PR R (2012 FR) L 455 6 A
WHWE(REEAR AEAR LA NEAR . HE
Mz Ji 2R ) Wi AR RSD 0.9% ~2.9% , {4 F i 1]
) RSD 0. 4% ~0.9% , 3B 5 7 W AE 48 h IR
FRRSE o
2.3.6 EEMERK %2.3.2 0 FFEFRITHE
HE T TR 6 1), 4 1R (0335 A R I 8 0 s 4
B A 24 0 485 46 20 B3 A LB IR R A
(2012 hi) 455 6 LI (RAER BAR . 2
M. N AR, WA W I R ) W LAY RSD
0.8% ~3.8% , [ B W) RSD 0.6% ~1.0% , %
Tk EEW R
2.3.7 LA EREMES OB 2.3.2 TR & R4t
AR 2. 3.1 TR IR A 6 BRI W, 7 2.3.3
T o3 20 D, LR 1
2.4 HRHERREHLE
2.4.1 R AMIE KD BRE AR E N A
FRHRE B T R T R ALAR O, 4 A S SR Sk AR
BERR S, e Bl 3 i I A, 5 ¥ R T MR L TR U
JE =70 °C,HiVR 2 h, W 2 . L i R AT
- 17 -



224 B 10 1
2018 4£ 5 H

RESSEAFZERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 24 ,No. 10
May,2018

Tupwo

0 10 20 30 40 50
t/min
S.fif S ALBLCL IR TEIR IS AR 1. RARER ;2. AAEMR ;3. ZA]K;
4. WRR ;5. WK 6. MR
1 $EAKFIERADIBLNE
Fig. 1

Officinalis Caulis
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AL A AE BRI 58 4 VR4S, 4 - 30 C OB Bk
.

2.4.2 AZEE TBRMEESENSKSTHE
iR PR AR R R C R ), B A B T
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63,100,165 Pa, it fa i £ 40 °C, T4 6 h, il
ERZHE SR, YT HRE SIS 63 Pall, 8 £
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e BRI AL Jo 19 A S 7l o 4 R S T RE 26,
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% M6 =30 CHl T PR 2 h, HLa5 JE4EFR7E 63 Pa,
40 CHEATMNT T4 6 h BYZAF R, B HE T 4 il
B -1,-5,-10, -20, -30 C3L 5 K FE47 8
WK . 4R K BT B BOIR B R 7 dh 9 1
ARG, B g, B 3 50 5 53 UG, 7 208 KT
A TR B A X A RE I 0, G e A, R TR T
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HPLC fingerprint of amino acids in Dendrobii
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.18 -

2 h,40 CHEATAEMT T4 6 h, JHARIEE - 20 C 4 1F
T BT TR R 2,4,8,10,12 h, 45BN
ST W B[] KR, fie) Al J3E AR Rk 21 9% 1Y iR
JEE D Aol {3t 205 ek iy A e BRI, S ORI MR Y
SE Rt R A R R A 5 T SR B R 2 S TR T A
W OIMBEAE . O EE TR T RIS ] 48,12 h R0
W 17 T 336 69 3 4> 7K F- o

2.5 TS U0 A A R PN B
fili L, 6 O A R | LS R TR R [
BN, LUK B A B 2 08 5 8 0 PR 8 4, PR
Bk B2 A fRH e &, BE 0 150 g, >R Box-Behnken 1] i
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Table 1 Analysis of vacuum freeze-drying technology for Dendrobii

Officinalis Caulis by response surface methodology

A S CHE BEm G
vo. e O R e meon mior
/C /h /% /%
1 -19 100 8 20.93 31.01
2 -10 26 12 22.36 29.23
3 -10 100 4 19.93 30.17
4 -10 63 8 23.18 28. 65
5 -10 100 12 23.58 29. 89
6 -1 63 12 22.70 30.77
7 -1 26 8 22.87 29.98
8 -19 26 8 20. 32 30. 09
9 -10 26 4 18. 16 30. 25
10 -1 100 8 23.46 30. 12
11 -10 63 8 23.06 30. 32
12 -19 63 4 18. 14 29. 80
13 -1 63 4 21.41 30. 09
14 -19 63 12 22.51 29.67
15 -10 63 8 21.82 30. 02
2.5.1 [ RI R EST R 0y 2400 L b

& EAE B PEH FE A5, SR ] Design-Expert 8. 0. 6 4
4390 X8 & PRZR KT R A7 e 7 43 BT, A U T ) A A
AR Y =22.69 +1.074 +0.52B +1.69C - 5.00 x
10 PAB - 0.77AC - 0.14BC - 0.304> - 0.49B° -
1.19C* (r=0.945 3) . S BLI00 FH o 26 /i BT FH A 80 15
SER LA R B P E G 2E RRE Ae P G H
TR P >0. 05, 156 B X5 8 A=A R 1, Jo 2k U R A
e, 03 2, SR FUI RIS BT {F B AT,
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TP A A 2R o Bk Bz A i L2 98 R R L AT e A
FHR . K Design-Expert 8. 0. 6 {2 il w5 1f
KLU 2, S50 A28 B — R A, C R 3% (P <
0.01), I C* {3 (P <0.05) , 58 HIHE AN A
BFEME2ES . RWITHE 5 RE R T A2 SR ) %)
T T AR F LR, 3 DB ENRZE AT
TESE HAEH

®2 HDEBEBNFTESR

Table 2 Variance analysis of regression model

g3 SS f MS F P
s 42.53 9 4.73 9. 60 0.011 4
A 9.12 1 9.12 18.51 0. 007 7
B 2.19 1 2.19 4.46 0.088 5
C 22.82 1 22.82 46. 34 0.001 0
AB 1.00x10°* 1 1.00x10°* 2.03x10°*0.989 2
AC 2.37 1 2.37 4.82 0.079 6
BC 0.08 1 0.08 0.15 0.7113
A? 0. 34 1 0.34 0.70 0.442 3
B? 0.88 1 0. 88 1.78 0.239 8
c? 5.25 1 5.25 10. 66 0.0223
5% 2% 2.46 5 0.49

AU 1.33 3 0.44 0.78 0.603 8
PR 1.13 2 0.57

S 44.99 14

2.5.2 KIEIRE R Design-Expert 8. 0.6 4k {4

e e 7 PG Ak 2% AR AT T TR IR ELaS B MR T
i) 3 A5 R 2 e L1 A4 ol - 16.4 C
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T AT AR AU 23 BT, 4 T 2 7 e KRR B b (R R LR
PELL G, WL 1, 85 B3R BBk B A T 0 5
14 52 1R 48 S0 &1 % AH DL EE 34 > 0. 90, 156 W R FH Box-
Behnken 1 )i 177 325 £ £k 1) 8K B2 A bt L 25 R R T8 T
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Fig. 2 Response surface plots of effect of sublimation drying
temperature, vacuum degree, sublimation drying time on content of

total polysaccharides in Dendrobii Officinalis Caulis

U, 2GRS by B 2 AR T, AT ROy B 22 00 iR K
FEERL T2 B BRE I PR I Bk B A i 22
IR T A o HEBCLL A T 0 BET G T
HSV R T M 4 FhOT 6 B8 R R L EL S R UR TR 2
S AR T s T B T RSB ®
8 T3 ik R AR I AR T i 7K T 3, W A R0 o) g
U RO BE

A5 38 4o OB Ve VR TR ik B A MR i
5 B i (Y 2 R g SR I A LT, K B A AR
J& >0. 90, Ui W B2 ¥ U M ik RE A8 OR 457 24 B4 D i
YRR A o LS 8 R TR I AR R e R MR AR B K
O3 O 4 B IR B DL R R A TR R LS AR
PF N T B B L B oK o3 T AR D K 28R R
25 G0 P NV B A K 28 e B R Ok, AT A8 B
A H A o HOCHE P G A S0 R R
2 TR R A] TR R AT AR ]
i BT R R A S .l PO K B A T
AT MR IR ] T T R R B 3 A 2 B A B B 4R
BRSO, OB IX = F i H RN R
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