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Optimization for vacuum belt drying process of Radix Salvia Miltiorrhiza extract
ZENG Yan, LIU Xue-song, CHEN Yong, QU Hai-bin, CHENG Yi-yu
(Department of Chinese Medicine Science and Engineering, Zhejiang University, Hangzhou 310027, China)

Abstract; Objective
Salvia Miltiorrhiza (RSM) extract. Methods

To select the optimum conditions of the vacuum belt drying process of Radix
The process was studied by using orthogonal test design

and grading method for multi-index on the parameters of the water content of dried product and drying rate
of RSM extract, the average quantity of vapour during unit time span, as the index. Results The
optimum process determined by the grading method was listed as follows: water content of the extract
before drying was 40%, the feeding speed was 1.5 mL/s, the belt speed was 5 cm/min. Conclusion
This technology can increase the average quantity of vapour during unit time span and the drying product
has high quality with lower water content and desirable drying rate.
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1.2.1 LBRSPEHF - PwETHFITRHEENE
EREXARESKE. BRANER BN ERE
B SXHER MARKRE BHXEREMESE.
TRIBF . HARELREEASERNAESER
EX 40 C.HTASBRBWERS KT MR TRIR
BRE . ARESHRATRINAOMAREERE 3
AMBAR B K 1.2.3)% B AT,
ATEYREEMAEX 1 RE, UEB/NTISEEHE
WA, SXBNMX 1 BERN 8 C., h#ESS
EEXCRETRGMBHYHIARR, EFENH/EK
2HEEN 95 C,HE 3 BEMRM,H 9 C. BiF
LRER, ZBEAHNXEENR 25 C. BT THRHOE
ARRECOESEFREBREMNTPARRNO TR,
HFBR=GRERT HEFATEET 0.1
MPa, A HATREHTIKER 40%~20% 1
FHERN TR UL BRITEETRERSAKE
30%.35%.40% 3 NKFHITHK, HEIERE
HREERSTR.HEE, FRATL, 2EHTR™
MAORE, TEBREERERL D, R RER
BEENSWASK FEERTR™ &SRR, )
HEBEARERESY 0.5.1.1. 5mL/s 3 MKF,. 8
EHEEEE 5.10.15 cm/min 3 MK FHTHIR .
1.2.2 AZERASHATRIZM  HEXNEL
REREHBEKXKNEREKEA) . BEHHER
B ABEFEROCOX IMHRATER,. E1E
RB3ANKE, A4RERLE L. UASBRTHR™
BEKEMTZSEETRERIERIER, RAE
ZHE L GO#TRR, N ERHETH TR,
®1 AXKFE

Table 1 Factors and levels

H X
A/% B/(mL s~  C/(cm > min~!)
30 0.5 5
2 35 1 10
3 40 1.5 15

1.2.3 KAMHE" . RASBRETHR™H 2~5
HVPRTTREEENRERER S, BEAED
10 mm , KR E &, ITH M E 105 CTHRS h,
WRERF - BETRE PR 30 min, FEHRE
RE . BELRBRETRILLANKE, ZELER
KHFEEMERFAEN 0.3 mg Fik. BEBENE
B.ETAHEASERETRTSIKE,

_my—m,
mq

AXF 1) HASBETR=REKE,m AMAEENASR

X¥

RFREGNER o HMMEEEASATREORR,
2 &R5iE
2.1 FTRIZSEXTR®HEKEHEW LT
SEBETRTREKBHEREE RAEXE L,
GOHEFRR,FEXFHSBRE TR H T KRET
Git# LB ERAEK 2.
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Ly(GHOEZTRER
Table 1 Results of L,(3*) orthogonal test of water content
taking dried product of RSM extract as index
rES A B C TREKE/N

1 1 3 3 7.30

2 1 2 2 5. 60

3 1 1 1 4. 30

4 2 3 2 6. 90

5 2 2 1 4.70

6 2 1 3 3. 80

J 3 3 1 3. 30

‘8 3 2 3 7.50

9 3 1 2 4.90
K, 17.2 13.0 12.3
K 15.4 17.8 17. 4
K3 15.7 17.5 18.6
LS 0.6 1.6 2.1

MREHBEEBM, ZERMASEE TER> &

SARBHERBERKE C>B>A, Wk E RN
AEBRTRZEHEKENEHER . BRS KR
HASBETREBIKENERABE, IHER
BB EESKENASEETRE=REIKENE
W& EEERRAI AR AT L MEEH
AR ABCLEASBESKE N, BE MK H
0.5 mL/s, ¥ HE&E 5 cm/min, ZELBRIF,
ERTZSBEA AT TFRASEE . ASEETR
FERBEKEN 3. 28X ETFERPHSH AN
THTFR=HEKEBARFE ERIWER.
2.2 TRIZSEXMASEETRERNE R L
PSRBT HRER BB EIZRRKKD RR])H
HEER RALGHEXR#TRAE, FHASE
BTHRERBSE I ELH,ERILEKS.

MEIHTHHRELEBHZEHENAZEE
TRERLROEEEZKRE B>A>C. RE#
HEENFASEETREREHER, BRI KX
HMBEWEENASBBTRERRWARE, K
AAMBRESKENREEENASRE THRER
WEWE. X &EERBRRAIAEE, A TZHR
HHAR ABC, ,NEETKE 0%, BEHAN A
F1.5ml/s, BEWHHEFES5 cm/min, ZELRBE,
ERTIZSERXGTTRASEE . ASRETR
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%3 UASAETHREREIEROLGHIESZRBER
Table 3 Results of L,(3*) orthogonal test

of drying rate as index

£4 SHRGAASOHER
Table 4 Analysis results of grading method

for multi-index

HEs A B C THhREE/(kg«h™)
1 1 3 3 1. 80
2 1 2 2 1.24
3 1 1 1 0- 62
4 2 3 2 2.16
5 2 2 1 1.53
6 2 1 3 0.78
7 3 3 1 2. 60
8 3 2 3 1. 60
9 3 1 2 0.84
K, 3.66  2.24  4.75

K, 4.47  4.37 424
K 5.04  6.56  4.18

&3 0.458 1.442  0.19

BEN 2.6 kg/h, KFERPRMUSHEEXGETHT
BEE,FELRINER.

2.3 EHEHEAITME BRETRTEKAENE
HRASEETHR-HERNIRTABBANT
BEE EZEBORUEERS IR E TS
HXE, E— T RRBEEA RN FER, AT ELXT 5
— N EREEMROER UL RS BRPE
BEXNENRRHATEAFRANE, A LRRAL
BIRGAESE BTN ASERET RS EKE
MASBETRERBGTEAEF BOREEHBE
FRIZ&G . FHRE:SASBETRZAEK
BINFET SUlf, & XIS BH 50 44, 5715
BETRER®HEKEKRT subt, € EwEIHR O
S USSERETRERYENEE, BHEREM
BEAHR, KLEEM S50 48T ANSBETREE
¥ a. ASERETRERIKELERES T
ZRETREREHRESMINAIERE 8BS . BiE
HEIWERILE 4.

REBELDPEEBEEESANER .58

EBASEETR=HEKEEGFNASBEETRE
EHER BRABRETRIZ4 4608 ABC HET
HARE LAY, BEHRER 1.5 mL/s, EHEE
5cm/min, ZLREIFE, EHTZSBEHT T
RERE ISR ETHRTHEKERI3%. 15
BETH2 6kg/h, ISBETRTHRBEN

R & KA

FRE FHEK TRER THRE

e A B BB
g Kk#/Y% %354 (kg-h™) £{5

1 1 3 3 7.30 0 1.80  50.34 50.34
2 1 2 2 560 0 1.24  49.78 49.78
3 1 1 1 430 50 0.62  49.16 99.16
4 2 3 2 6.9 0 2.16  50.70 50.70
5 2 2 1 470 50 1.53  50.07 100.07
6 2 1 3 3.80 50 0.78 49.32 99.32
7 3 3 1 3.3 50 2.60  51.14 101.14
8 3 2 3 17.50 0 1.60  50.14 50.14
9 3 1 2 4.9 50 0.84  49.38 99.38
57. 8%  HELRPHMBBEMHTHRRAER . HE
LRGTERE.

3 i

A HATRERR-MESPARFHHE
FTRIFE BN TEREIBT R TRYUNLETE
2 B RS, TREBERMGKIRE 40~60 C),
Xt R SR BB H & T R KRR R, N TS
IREEROBRETR. ALREEXRITERER
HASEFESHATROBRELIZ A4 . 8BS
KER 40%, BEHEMEEN 1.5 mL/s, W&
%5 cm/min,
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