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Optimization for Vacuum Belt Drying Process of Rehmannia Leaves Extract

WANG Ying, LI Yerui, LIU Xuesong, WANG Longhu, WU Yongjiang, CHEN Yong (College of Pharmaceutical
Sciences Zhejiang University, Hangzhou 310058, China)

ABSTRACT: OBJECTIVE To select the optimum conditions of the vacuum belt drying process of Rehmannia leaves(RL)
extract and compared with other drying methods. METHODS = Based on the single factor test, the process was studied by using
Lo(3%) orthogonal test design, combined with analysis of variance and grading method for multiple-index on the parameters of the
water content of dried product and active ingredient retention rate of RL extract. Then, compare the optimum process of vacuum belt
drying with the vacuum oven drying and the microwave vacuum drying methods. RESULTS The optimum process determined by
the grading method for multiple-index was listed as follows: the belt speed was 4 cm'min™, the feeding speed was 25 mL-min™", the
drying temperature was 75 C, 75 ‘C. In these process parameters, the water content of dried product is 2.54%, the retention rate of
verbascoside and total glycosides are 94.47% and 90.70% respectively. CONCLUSION  The optimum conditions of the vacuum
belt drying process of RL extract is stable and reliable. Compared with the vacuum oven drying and the microwave vacuum drying
methods, the vacuum belt drying technology can continuous production and the drying product of this technology has high quality
with lower water content, higher active ingredient retention rate and shorter drying time. This method can provide references for the
process technological design and control of natural herbs extract vacuum belt drying .

KEY WORDS: total glycosides of Rehmannia leaves; verbascoside; vacuum belt drying; process comparison; grading method for
multiple- index
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Fig1l Schematic diagram of vacuum belt drying system
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Fig5 The effect of drying initial moisture content
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Tab 1 Factors and levels

ESES
7K JEAT I A/ BERHA LB/ IEEE N
cm'min”' mL-min”' g c/c
1 4 20 75
2 6 25 85
3 8 30 95
®2 EREBHER
Tab 2 Results of Le(3*) orthogonal test
No. Ry &3 BEARREAY B T
% & Hmg/mg & mg/mg
1 243 0.1179 0.680 3
2 1.2 0.117 1 0.656 2
3 0.92 0.1177 0.657 6
4 1.71 0.116 4 0.649 5
5 1.59 0.116 0 0.651 1
6 5.75 0.1147 0.6314
7 3.11 0.116 4 0.639 8
8 8.06 0.1109 0.6152
9 4.09 0.113 5 0.644 9

#=3 NRFTRSEEAEAHTE LOHERKBER
Tab 3 Results of Lo(3*) orthogonal test of water content
taking dried product of Rehmannia leaves extract as index

e - (SES 77
B A B & D% TIKE Y%
1 1 1 1 1 2.43
2 1 2 2 2 1.2
3 1 3 3 3 0.92
4 2 1 2 3 1.71
5 2 2 3 1 1.59
6 2 3 1 2 5.75
7 3 1 3 2 3.11
8 3 2 1 3 8.06
9 3 3 2 1 4.09
K1 1.517 2.417 5413 2.703
K2 3.017 3.617 2.333 3.353
K3 5.087 3.587 1.873 3.563

W7 3.570 1.200 3.540 0.860

R4 TREMEKETZNE

Tab 4  Variance analysis of water content of dried product
TIERIE  EETIM BEE FIRSME  FLb W
A 19.280 2 9.00 15.987 P<0.1
B 2.810 2 9.00 2.330
C 22.230 2 9.00 18.433 P<0.1
D(i# %) 121 2 9.00

?j‘i: F(0_01)(2,2)=99.0: F(o_os)(2,2)=19.0: F(O.l)(2>2)=9-0
Note: F(O_OI)(2,2):99‘O; F(0_05)(2,2):19‘0; F(o_l)(2,2):9.0
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AR ZE BT 4 AT LA Y, %5 B T4
TRER W E R R . A>C>B, HRFFRIREK
gEL 5, BRI P S KR R R K,
HUE ARG, &Gtk . hiyz=sm0
ATl ST, R RN AR R i ) e i
TKE IR B A 2

X FATA]—Fh 7V, T S # AE 9 2
POKZRELRATER N, T BEHLLRUE A R85 1R
B o AR ZFabn s G i iE, St Sy
BETE RS KSR BECR& RAhE
BT BT S5 5 5 RSB, Pk B AR 1)
T8 AT IIRRER T : 5K B2 50%,
YRS KR T 5%, PERMAEHE, 150
a5 AT KEIET 5%0, =i a, 15
50 43 ; BEACHT = S RIS = R
I3 25%, b, BEART SR =25%XE
SEAEHE T B X 100%/ B SEAE T & i N fE, Hb
BT A A =25% X Hb B RS X
100%/Hh B M S 75 B KA, S FRbRA 7 AT
LAY, GEATE R, T EdIAF. Bl
AT R 5.

®5 ZHWGEWIOIER
Tab 5 Analys is results of grading method for multi-index
T BN H B

L IV S o
1 50 25.00 25.00 100.00
2 50 24.12 24.84 98.96
3 50 24.17 24.96 99.13
4 50 23.87 24.68 98.55
5 50 23.93 24.60 98.53
6 0 23.20 24.32 47.52
7 50 23.51 24.69 98.20
8 0 22.61 23.52 46.13
9 50 23.70 24.06 97.76

FHER 5 ATAIL IEASSES 1 4540 2 a v e
RETZH ABIC, HITFIE A MK E CXEK
R AT WV, DA e 2 g5 K 20 0l o
Ay FICyy FIEBIFELRUE T i AR RT3 T,
B e R o] LA e, DRI B R #E Rt
T4 Boo HTUGAS 21 i 3 P R B0l T
P e T 2A 50 ABCy, BIAL %A E &
4 cmmin”', BEIERLEE 25 mL-min', iR S
(75 °C, 75 °C)e
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3.3 KU

MRIELEA VR G550, BT (s B R
HAM TR R TR T 2EHE N ABCy, HiAl
ZA WRRELRE 30 °C, A HEIXIEE 35 °C, REV]
BhE K 40%, BEAE-0.1 MPa. {EMEMF FEE
3 IHATIAE MRS, S5 RIR 6. ZRERHZ T
ZhoE, EIML

*6 LVRIEAER
Tab 6 Results of process validation

TR TAIEM MR
,%7' ﬁ\ /Y%,
5 EAESS s imgmg TR & mgmg  (REE%

1 2.56 0.3970 91.47 0.784 0 91.16

2 2.54 04171 96.11 0.783 0 91.05

3 2.51 04168 96.04 0.767 7 89.27
RE2] 2.54 0.4103 94.54 0.778 2 90.49
RSD/%  2.52 1.15 2.66 0.91 1.06

34 T ZWRsrig R
¥4 T8 07 vk L2t T ek oe, S5 R 3k 7.

KT ITLRBERE
Tab 7  Results of process comparison
Y BEARET o R

L S VR T S L
B 2T 2.54 94.54 90.49 0.83
P ITAS T 291 94.47 88.37 0.3
TSR T 4.13 92.17 73.26 30

SERHY, PRI 3 i, Hhai et S
B e Bl T S B AR T  H n S
OrE s, R TR I S KR T
Ll 2 Fpgid, BTHIBS )2 50 min, 320 R34t
T30 h),  LEARDE EL A F45(20 min) i TS o
TP TR RN e =, P RE SR R AR
Al LM TR R, ] RESE IR A
I

SR R, B SRR T s
BEREN T, BETERE. Ml KRE,
A O O B 2R e RO T A ) SR s, A —P(E
FHES HE S DAL A= AR
4 Zip

A6 SR B R 25 5 1E A IR 56 v X b 3 s
TR WA TR L ST TR, #HE
X T b KR (S M R AR K O+ R T >
AR R GO SR, I, 8 3 R i 4
FRGURLIE 2 AN PR F0 4 i 3 /K R s e H A
FE(P<0.1).
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ARSI AL ZIRVRER G VPN I, GREHIE
TV TR S bR, AR SR E
B TR T B4 A ABYCy: AR 15T %
4 cmrmin”', R ERERIEE 25 mL-min~', B A
REM A B E(T5 °C, 75 °C)o BWIFIRIGEW], #%
TR, EHEL, AT A FE-mE
IKHE Ny 2.54%, RSD=2.52%, L& RY
Ho g SR B R RSD 7393 4 2.66%F1 1.06%, &
BT 1% 1 24 T B S A0 Bl 17 A0 Ml i i A R B
HRE .

RSO B A TR R FUR A T4
TR BLAS TR A T VEIEAT T LRI, S5 AR I
257 AT R AR P S e S KR BN R R %
HAH B, B A A e . B
FAEIR A= A S K&, T AT RUs fR f
AR, TR RA MK, AP ORI Tk
BRI A R, KRS Ry T
LT £ U (S R SR U A PN B S Sl R o 40 S R e
PR, R i, R T T
BB REAFRATT.
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