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Optimization of Vacuum-Belt Drying Process for Fangji Huangqi Granules
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(Shandong Dong-E E-Jiao Co. Lid, National Engineering Technology Research Center for Glue
of Traditional Chinese Medicine, Liaocheng 252201, China)

[ Abstract ] Objective; To optimize vacuum-belt drying process of Fangji Huangqi granules. Method .
HPLC was adopted to determine contents of tetrandrine, fangchinoline and astragaloside. With moisture content,
total content of tetrandrine and fangchinoline, content of astragaloside as comprehensive evaluating indexes,
orthogonal test was used to optimize vacuum-belt drying process of Fangji Huangqi granules with drying
temperature, charging rate and belt speed as factors. Result; Optimal vacuum-belt drying process parameters were
as follows: temperature of three heated regions at 80, 85, 80 °C, belt speed of 20 ¢m *min "', feeding rate of
12 L -h ™', moisture content 4.58% , total content of tetrandrine and fangchinoline 11.97 mg -g~', content of
astragaloside 0. 54 mg +g~'. Conclusion: Optimized vacuum-belt drying technology had advantages of high drying
rate, good product quality and so on. This study could provide a reasonable basis for industrial production of
Fangji Huangqi granules in line with the GMP requirements.

[ Key words ] vacuum-belt drying; orthogonal test; Fangji Huangqi granules; tetrandrine;

fangchinoline ; astragaloside
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b, R IEIR R B O W TR T LS
B, Sz il 390 00 1 DR 0L FH A B e AR
1

BVD205 #9525 47 AR L2 IR 4 8%, v ik
W 7.0 m, K EF# 1.0 m) , Ultimate 3000 %! 254k
AR 83542 (32 [ Dionex 4 /] ) ,AWH-15 # 1/J7 1
TRV [T R R AL (b)) ARA AT,
AWH (SA) BURSF- (B s R LA sk A BR A W) ),
DZTW AU A (b T i kOB I B IFAER T ) .
B O R T B [ A 25 BE 1. 15(20 °C) , 1L 28 4 b ]
JE B4 A7 B 23 |1 ], 6 B OB B v AR B H
TR IR (b R 2 R B B, L5 43 R
110711-200507 ,110793-200605 , 110781-200613 ) , if
FHAA TR 35 R 3 7 46
2 AEEER
2.1 KOS RmmE R EZ)2010 487
— R B SR IXCH 7K 43I0 325 v B — 3000 2
2.2 KB COBRCRIBE O VAR B Y 2
2.2.1 @S b\ bd S ik o B A Rk R S AR
M Cy LIEHE (4.6 mm x 250 mm,5 um), FishHH &
Ji§-0.2% — Z e W (70: 30 ), 6l i3 1< 280 nm, i
B 1.0 mLemin ™" JERERE 10 pL. HIEARECE K B
OB g T+ AR T 4 000,
2.2.2  XPRREWCR A ORT R R IBOR B C LB O
T ACEEOGE R S A R R A 53,26 mg- LT AOTR

L N JeoK 2 B E 2 4R AT RIS .
2.3 B E RN
2.3.1 @S b\ bd Sk o B A Rk R S AR
M Chy B35 HE (4.6 mm x 250 mm, 5 pm), JEFF 5
20 pL,Ji s AH £ -7k (34:66) , ELSD ¥ 4% 4 I
105 °C . IS HREHR B I THE AL T 4 000,
2.3.2 MRSV RS BREUET T B
14.3 mg F 25 mL &P I B 25 208 B,
2.3.3 fLAEm A BORGYS g KR E,
Tk 25 mL {35 i, K AR TG IE T BE 4R B 4 K
(30,30,20,20 mL) , & H1E T B, FHIE T B AR AN
IR 2 K, B 40 mL, 3% LKW, 1 T R
R pRh W B R T e B 2 5 mL SRy, i
Pt 25 2 B BT B
2.4 EREMEEE  BEEUCT R E B A O
BEHEE N H AR LUK o B i B By O BdoFn By i
AR A B L R A 25 A PR N PR R A
=ZHMIRELL 4:3:3 LGS = OBy B C BB
CL U5 PR 7 /8 Bl O B AN Bl O s AR o e =
fH) x30 + TSR/ MER T RESH) x
30 + (KA FARME/ KR ) x40 40 F5, Ly (3%)
IEARZRIFATIL, HREACE R 1,50 2 HE & 4
W2, I T 33,

#1 BEERFRASHATRIEETRBRES AT

A TR EZ/C B J& i C it p}id
AR, B A oK 3k Jememint Leh
2.2.3 QAR ERIEE  BOR S i BE BRI T w = " 5
291 g KERRGE BRI v A 3 mL s s e ks s y
{9 , IS PP o I 0 4 R TG, = 4 R s w0 " "
Wi T B N T K 2, B A O 5 B & 100 mL
R2 PBLERKPHNEZTATRIZELKERH

No. A B c  D(EA) K4/ % BB C BRI B O AR/ mg- g B /mgeg ! LA

1 1 1 1 1 4. 46 11.94 0.53 99.22

2 1 2 2 2 4.93 11.86 0.52 94. 65

3 1 3 3 3 5.24 12.03 0.54 94. 05

4 2 1 2 3 5.29 11.86 0.47 89.41

5 2 2 3 1 5.96 11.91 0.47 85.74

6 2 3 1 2 5.27 11.93 0.47 89.71

7 3 1 3 2 5.58 11.86 0.47 87. 66

8 3 2 1 3 5.34 11.89 0.45 88. 06

9 3 3 2 1 5.92 11.87 0.45 84.74

K, 95.97 92.10 92.33 89.90

K, 88.29 89. 48 89. 60 90. 67

K, 86. 82 89.50 89. 15 90.51

R 9.15 2.61 3. 18 0.77
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B 13.57 2 6.79  13.66  >0.05 S At 0 R T R A, RV I X R A R K
c 17.77 2 8.88  17.88  >0.05 B RE T 5 7 T2 B B, Rk 1 06 B 2E 60
D(it) 0.99 2 0. 50 1. 00 H fiii o
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SRR TSI IR PR Gl A = o T A= Ry
WA T T ZWEmIT R A>C>B, JFZ4558
FH A P H A M e R ), At Y20
PESZ A, 255 A 7 BUAR TS B 0 S A T A A
HABLC, B3 A TR X R EE R IR R 80, 85,
80 °C , JE 7 JF 20 cmemin ' J R 12 L-h™',
2.5 RIS R ARG BOR 3 4, & 432 000
mL, FEARTERY T T 200647 3 Mg uE il s, ¥ 2.1 3
N5 D AR K G AR 5 Bo o 4.56% ,4.62%
4.57% Fi 2.2 T J5 2 AT H3 B7 C B8R By C 15 MRk
SRR 11.96,12.04,11.92 mg-g ', # 2.3
TR 5 2 I A5 B R B R e 43 ) 0.51,0.58,
0.54 mg-g ™' AFEMIZ T2 RE M 47
3 iFig
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SRS R BN , A B R A RHE B i R £
IS T AE B AT LW A AR 35, BT 5 AR W R G R
NI —  E T sk B P O [ DX ek ) ) B K 2
SRR, 5 i S UK A AN K R A B —
IR 50 1 S B A X 1,30 (60 C) HA A
i T AR, A A R T K A AR AR IR
JE TR A DT DR T R R R
23 FERf R —0.095 MPa'® |

i B2 PR AL (9 3 A X B (F2
X 1,2,3 bR ) 43 B %S B iR 4T S B, ok
S R AR R AR AR X 1R A PR K R,
WSR3 v, AR LS AR N B R 1 ORI R
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