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Optimization of Extraction and Forming Processes of Kangzao Granules by the Orthogonal Test
QIAN Fang,CHEN Yu
(Department of Pharmacy ,Jiangsu Province Hospital of Chinese Medicine ,Nanjing , Jiangsu,China  210029)

Abstract: Objective To optimize the extraction and forming processes of Kangzao Granules. Methods The water extraction process
was investigated by the L,(3*) orthogonal test with the composite score of the content of berberine hydrochloride and yield of dry
extract as the evaluation index, and with the extraction time, extraction times and amount of water addition as the investigation
factors. The fluidized bed granulation process was optimized by the L,(3*) orthogonal test with the yield of granules and moisture
as the evaluation indexes, and with the atomization pressure, spray speed and material temperature as the investigation factors.
Results The exiraction times had a significant effect on the water extraction process. The optimal water extraction process was as
follows: adding eight times the amount of water, extracting two times,40 min each time. The atomization pressure and spray speed

had a significant effect on the yield of granules by the fluidized bed granulation process. The optimal forming process was as
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follows: the spray speed was 20 r/ min, the atomization pressure was 0.14 MPa and the material temperature was 55 °C.

Conclusion The optimal processes are stable,which can be used for the industrial production of Kangzao Granules.

Key words:Kangzao Granules;L,(3*) orthogonal test;extraction process;forming process
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1.1 {2s8

Agilent1100 71 AH (235 (26 E ZHE A H]) |, B
H G1322A BB ML, G1311A BIPUITH , G1316A Bk
TAE , G1314A B VWD KU 5% , Agilent ChemStation T/
vl s BP — 211D R H, 43 B K- (1 [ Sartorius 23 7 , A
JE R+ IT4y 2 —) s WBF — 11 8 Z2 Ih RE i Ak PR S 5 #L
(PR 3 R AL AR B AR A FR 2 7)) 5 SHI0A AU e ik
30 A C ARG RS A BR A F] ) 5 PL — S40T B 75
P VEAL (AR 58/ Ll S B R A IR A R, T30
240 W, 4515 40 kHz)

1.2 X%

AR IR /INBE GO B o R o 24 R A o, it
5o 110713 - 201212, 4l B 86. 7%) 5 Bk (Hit5 R
20191002) , 1 £: (4t 5 4 19012603) , #1558 (H#Ht 5 K
191202) , 4 2 (4L 5 K 19120806) , B A & (HL 5 N4
200101 ) , F40 F L B AN AL 25 M 2K A BR 28 7 5 RS
CLRBOL 25 FRARRLS 7L 4165 8 200310) 5 05 (3%
afi, f51E Merck 22 ], #5247 1758107446 ) .

2 FHEEER
2.1 BHEMPHEBR/NERSENE
2.1.1 gk E&tE RaEAERR

8 1% 4 : Phenomenex C ¢ £ (250 mm X 4.6 mm,
5 um); MEIA MG - 0. 1% BEIRIE W (45:55,V/ V),
100 mL - e LR R AN 0. 1 g KK - 265 nm!1;
IE : 1.0 mL / min; £ 7 : 30 °C; #EFEE 10 WL K %
BBORT HE A R ARt VA BT X R VS VR4S 10 L,
o A T S5 A R AR DU A o A v R i, R S 0 IR

s VAY VL €0 1 [ 57 S A A O e e, LB X R G T
PRI/ NEERIE ST B SR T 1.5,
2.1.2 BikHl%&

VCER TR /NS BOGT HE St A S Bk, I 2l A R
1 mL & Eh AR/ NEERK 452. 23 wg BUVETR , L ShAR R B 2
J W B 13,567 g / mL FROVA IR, BIVAS X R VA R
FREUAL J7 B4R A 88 g, il 10 175 5K, Bl 29k, 4K
40 min, JEIT, A I 2 RIEWE , W46 2 150 mL, BPAS A
TP £V R B IO A A I 48 T 5 mL, B 25 mL 25
b, NS AR R AL BE (TR0 240 W, 4530 40 kHz)
20 min, A, NGRS AHZE ZIE $257, g ad , ISR EW
BV A AR o T 0 ) o R T 198 P T Bt AR
2.1.3 FHF¥FEE

M R E S SR | e B A kG 2 R
A X A R (R R 13,567 pg/ mlL) 3,5, 10,
20,30,40,50 pL,#% 2. 1. 1 30 F (% 5 e RE i g , L
PR (X, pg) AR AR bR U T AR R AE (V) S A A bR
WEATERAERE S mIH AR Y =3979.1 X - 0.920 2,
r=1.0000(n =7) 45 R K], HhER /N BEmL I 2= 7E
0.040 7 ~ 0. 678 4 g 3t [l P 5 W R E 1 56 &
RO 2. 1. 2350 I X BRI, I i sl AR e, 75 0 i
W43 9. 04,4.52,0.90,0. 45,0.22,0. 11 pg/ mL
1Y ZR BN W, W0 B e 4 AR AR R FE (S / V)31 1
A0 = 1 B (9 J5T o e BE SR D0 R A i PR 45 R ER
TR /N 5 il 1% A 0 B RN A it BR 49 991 A 0. 11 g / mL Al
0.45 pg/ ml,

W98 B0 RS S I 2. 1. 2 TR X AR S R (R
HYREE M 13,567 wg/ mL) 10 wL, 4% 2. 1. 13 F {43 4
1, B NEELLHERE 6 W IR TR, H PURE % B 1 RSD
H}0.50% (n = 6); ELEVFE6 d, THE T, H AR 2%
FE B9 RSD 2} 0.95% (n = 6) o 45 HE R B, A 4% K5 % £
R4t

A MK R 2. 1.2 TR AR ALY A
5 mL, 36 £y AR A R R, # 2. 1L 1T T (%
SRR A o DAER R /INBEB & AR, 45 S RSD
1.61%(n=6), R TLELE R

Fa e IR IR - B 2. 1. 2 T00 R RE L IV 45 WE B
2.1 13 P & 511 0,2,4,6,8, 12 h I gERE
S o 4 AR R /N BB U4 TR B Y RSD 4 0. 78% (n = 6) ,
BB AR AR 12 h NFRE M BT

TN [T - B 2. 1. 2300 R AR 7459 2. 5 mL, 3
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6 17, 43 S T /)N B B X HRE 5 3 Y (o i vk A
452.23 g/ mL) Mk A i VL 4% 2. 1 1T IR
35 % A TE AR A, TR TSR 2 SR 24 Il i ey
98.06 % ,RSD /0. 56%(n=6),
2.2 KIEIZMR
2.2.1 TEHRE

WA 2. L2 NI AW 2 mL, 28 T,
105 CF 4 3 h, B A TR 50 30 min, FRE i . T8
BR%) = (WxV,) /! (W, xV,) x100%. 5, W HT
B, VO WCSART, WO 2R BB, v, L
R
2.2.2 EXREEIT

FR G, Bk T =ik e, SR Lo (34) TE S iR,
XTPEEE ] (IR A) FEBORE (I ZE B) ik (HZE C)
AT AR 5K LE L,

1 KEIEZHEZ=5KTE

Tab.1 Factors and levels of water extraction process

R3I KRIZAENHER

Tab.3 Results of ANOVA of the water extraction process

7 £ kR BEFTA BHE  HF FAi& P
H&A 256. 74 2 128.37 7.25 >0.05
H%B 3498. 35 2 1749.18 98.73 <0.05
BEC 39. 69 2 19.84 1.12 >0.05
HED(=8) 35.43 2 17.72

P B % A(min) BHABOR) B FC(F)
1 30 1 8
2 40 2 10
60 3 12

E:F, 5(2,2) = 19,F,,,(2,2) = 99, % 8F .,
Note: Fy 5(2,2) =19,F; ,,(2,2) =99 (for Tab.3 and Tab. 8).

3T, WK A KR CX IS R T o E 2
Wi, PR 2R B R 56 45 A S R, B2 K BN
B>A>C; iR 200, AFEKFEZm i KB/NNA, >
Ay>ALBy> B, > By, C > Cy > Gy B, B SE fe A K 3R
T8 ALBSC  ZR A 75 TR AR AR 77 Jl A R 4 i A 7 ]
W14 R K T 20 ALB,C,, BN 8 fiF 57K, 2 H 2
WK, B YR 40 min,
2.2.4 HifkE

W3 ik sk R 4R TE T A4 th 2 4 n] T,
e T 20T 17 .

F4 KEIZRIFRBLESR

Tab.4 Results of the validation test of water extraction process

2.2.3 EXRRBLERE

WA T 5 OR, L Lo (3%) IEAZ IR 2 42 HFHAT , D
TH R (o) R IR /N BETR 7 4 (b) R IFH AR, R H]
INBGE L B 225 P, B R 8009029 0. 3H10. 7
LEBVES = (a/ ay,) 30+ (b/b,,) x 70, LAPEAME
MO BEFE AR o 5K FH SPSS 17. 0 Gi 2 8 1F BEA7 20 Hr , 45
RUWF2EES,

x2 ARIZEXZREFZITEER

Tab.2 Design and results of the orthogonal test of water extrac-

tion process

R B FERE BBDER BHEN
5 A B ¢ D=zdg) (%) AFmy (&)
1 1 1 1 1 17.15 20.97 44.50
2 1 2 2 2 25.62 32.06 67.48
3 1 3 3 3 30. 65 41.48 84. 96
4 2 1 2 3 19.25 21.74 47.52
5 2 2 3 1 28. 86 43.81 86.43
6 2 3 1 2 31.36 51.67 99.43
7 3 1 3 2 20. 47 20.99 47.64
8 3 2 1 3 28.02 42.09 83.31
9 3 3 2 1 31.97 49.32 96. 82
K, 196.93 139.66 227.23 227.75 XYY =658.08
K, 233.38 237.22 211.81 214.55 CT=48118.4
K, 227.77 281.20 219.03 215.78

R 12,15 4718  5.14 4.40

KI5 T E5HFE(%) 3B B AR A2 (mg)
1 29. 80 44. 85
2 29.87 43.12
3 28.61 43.92
X 29. 43 43.96
2.3 HBIZMRE
2.3.1 FmiFsE

PR i A5OSR 3 1 5 (H A
o 5 52 R L FIURE AR 2R (% ) = 1o i i FURE 5T 3 /
o O i UKL BT i % 100% -
2.3.2 FBRAL

HUWURL S o, K B FRE , B P K 4300 52 A
588
2.3.3 BHEHZE

2RO B ARIBORIRG |, B U Ak DR R AL
F522. 2. 3R AL /K HE T2 HR I, Wk 4 T A9 1 R A
XFEEBEAY IR 1. 10,1, 15, 1. 20060 °C) , #1555 55 i %2
AL T RHR B A (RO Rk s L 45 R A
X9 A 1. 15060 °C) B il A5 Fohr Jot 1 A 4o T L3R 5 6

% 25 R« FRIURIRG , B Ak DR i A AL RS 3, K i3
BV U XS B8 R 1. 15(60 °C) , 1715 15 55 380 443 1) Ky
10,20,30 r/ min, W 5540 R T WRNEE A (YRR
il s L 45 S5 25 3 % 20 1/ min B A5 ORL BT 4
I TR S,



202247 A 5 H %531 &5 134
Vol. 31,No. 13, July 5,2022

¥ %

China Pharmaceuticals

HFRE-
Pharmacy Articles

x5 NEPHESENEIZHERZEZRER
Tab.5 Results of the single — factor investigation for forming pro-

cess of Kangzao Granules extract

xR7 RUKSRHIZEZREEITEER
Tab.7 Design and results of the orthogonal test of fluidized bed

granulation process

Pl E HEE PEAED) Ky (%)
RERSEE 110 BALE 84.30 4.16
1.15 BEH K& 95.08 4.09
1.20 oy AL R 88.57 5.83
ik 10r/min  BEF ) @b 89.30 4.01
20r/mn  HEHY,HE 96. 64 4.18
30r/min 3 BEAEL AR 87.57 5.65
FILE S 0.08MPa ZFREEZAFH 83.98 5.42
0.12MPa ik R A HIF 95.21 4.22
0.16MPa it A A HLiF 93.76 3.87
AR 40c HyBELEE BA 75.35 5.89
50C a9, B 94.57 4.37
60 C BEH G, B 95.08 3.94
70°C BEAHE % 88.21 3.85

AL 7 RO , B A PR R AL S, AT
BEAX N 1.15(60 °C) , BEZE 3% Jy 20 v/ min,
Ve 254k S 43 59104 0. 08,0. 12,0. 16 MPa, 375 ¥k
T R A W R R R s 25 SR AR 1A 0. 12 ~
0. 16 MPa Z [A) 3 &idi LR 5

YrRHE B BRIBUBIRS | B0 Ak R R AL RS S,
B AR E R 1. 15(60 °C) , W% H %K 20 v/ min, %
128 0. 12 MPa, 38 15 ) RHE 53 51 £ 24 40, 50, 60,
70 °C, YRR 1 45 L YRR 50 ~ 60 C ¢
HifTHEIERS,

2.3.4 EXRBEEKIT

FR A B0 DR 2R 2 2 45 L R R AR X 9 B
1.15(60 °C) , R H Ly (3*) 1E 22 i 50 % 25 Ak 1 g (R 3
A) W5 R (IR B) WBHEEE (R C) 755
FEEHKFIWEG6,

®6 FUEHBIZREESKE

Tab. 6 Factors and levels of the fluidized bed granulation process

ams iE S ‘ BEAE  BEKSY
B C D(x4a) (%) (%)
1 1 1 1 1 90. 54 4.04
2 1 2 2 2 94.31 3.99
3 1 3 3 3 92.42 4.28
4 2 | 2 3 95.76 4.7
5 2 2 3 1 97.69 3.95
6 2 3 1 2 96.79 5.43
7 3 1 3 2 91.65 3.84
8 3 2 1 3 93. 14 4.45
9 3 3 2 1 93.38 4.52
WaE K 277.27 277.95 280.47 281.61 XY =845.68
R K, 290.24 285.14 283.45 282.75 CT=79463.85
K, 278.17 282.59 281.76 281.32
R 432 240 099 048
WE K 1230 1260 13.92 1251 ¥Y=39.22
KK, 1410 1239 13.23 13.26 CT=170.91

K, 12.81 1423 12.07  13.45
R 0.60  0.61  0.62 0.25

x8 HRUKFNIZAESWER
Tab.8 Results of ANOVA of the fluidized bed granulation process

I E KRR BEFFA BAWE HF FHE P

BEAE BEA 34.97 2 17.48 91.79 <0.05
H#%B 8. 86 2 4.43 23.25 <0.05
BEC 1.49 2 0.74 3.91 >0.05
HED(EH) 0.38 2 0.19

Bk REA 0.57 2 0.28 3.45 >0.05
H%B 0. 68 2 0.34 4.11 >0.05
HEC 0.58 2 0.29 3.54 >0.05
HED(%®) 0.16 2 0.08

K B % A(MPa) R % B(x/ min) B % C(C)
1 0.12 15 50
2 0.14 20 55
3 0.16 25 60
2.3.5 EXRBREREG L
PEARE B AL R DRI HLIEC R , B ks i, ¥

Lo (34) IEAZ IR I BT 2 M AT R, LARURLA A5 FIK 23
R EEHENE R FH SPSS 17. 0 Ge b 2= 5 HEAT 40 BT, 45
REKTERS,

AR, UBURLAS RN PR FE b, IR A (IR B XS

R OEAE S ENTE S A IS EN O R S A A N
/NRA > B> Cy AN RIZKF- R 520 R BN R A, > Ay >
A,,B,>B;>B,,C, > Cy> G, BB T 20K A,B,C,0 LU
TURLK 43 S PE A 46 b, 25 B 35 i el K20/ A >
B> C, Bk &K 3 ik, IR A I E B HIER CXFtEe s
S50 8 2 R o SO R AR R DR T 25 A ALBLC,, B
5% 25 3% 2 20 v/ min, Z5 ALK F18 0. 14 MPa, YRR
H55 C.
2.3.6 WiFRE

PR T 25 00T 3 IR UE IR , 4% 5 ) 45 10 Bk (2
BRI E AME BRI, R HZ T LR v AT 3
W9,
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F9 MUK T ZWIEREER (%)
Tab.9 Results of the validation test of the fluidized bed granula-

tion process (%)

Py MHATF FAE K S
1 97.98 4. 04
2 96. 03 4.12
3 97.62 4.18
X 97.21 4.11
3 itig

3.1 KEIZHR

R 24 B4 1 Jox B AR A% e 1 70 W A 3808 4, R
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BRI HOR S B FERHS , BURL 40 Ky 1 22 . 2540 T
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TR AR s FE IR 5506 K, S 5 e o W Rk 32 vy, o
R EE, By R EFAAE I, A Z Ak s Wk
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WORLAS R EoK A A8 bR . H AT, IS 2 2y
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