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Optimization of extraction and purification technology for Huangqi Baihe
Granules based on G1-entropy method and orthogonal design
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Abstract: Objective To determine the optimum extraction and purification technology of Huangqi Baihe Granules (HBG) by using
orthogonal design and combination empowerment based on G1l-entropy method, so as to provide a reference for the industrial
production. Methods With the ethanol extraction amount and paste-forming rate of calycosin7-O-p-D-glucopyranoside, hesperidin,
crude polysaccharide as evaluation index, and with the extraction times, extraction time and the water adding amount as investigate
factors, then the combination empowerment method based on G1-entropy method and orthogonal design were used to optimize the
extraction technology of HBG. The same combined methods were used to optimize the purification technology of HBG with retention
rate and removal rate of impurity of ethanol extract of calycosin7-O-p-D-glucopyranoside, hesperidin and crude polysaccharide, as
evaluation index, and with the membrane pore diameter, operating pressure and filtration temperature of multi-channel tubular
ceramic ultrafiltration membrane as investigate factors. Results The test results showed that the optimum extraction technology was
as follows: Extracted 2 times with 20 times the amount of water and each for 75 min. The optimum ultrafiltration technology was as
follows: Multi-channel tubular inorganic ceramic membrane at 50 nm, operating pressure at 0.10 MPa, filtration temperature at 45 °C.
Under such condition, there was no significant difference between verification groups of three batches. Conclusion The optimized
extraction and purification process is stable and feasible by verification, which can provide experimental basis for industrial production
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of HBG.
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WIR-2 6, BEREWERE: 0~20 min, 10%~25%Z.i;
20~30 min, 25%~50%Z.fif; 30~40 min, 50%Z.
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1 BENERME (A) 58 (B) B9 HPLC
Fig. 1 HPLC of reference substances (A) and sample (B)
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FEE RN 80%, (IREE 24 h J5 B0, JiiE ik
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ik E A% 50 mL B, #£2, RIS
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EECN 5%, BRIRBET N 6 mL. #KIEINFA 10
min, W CASEZH A R i Ak A
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5, NSt K H ST B E A 0.34 mg/mL {15 HE A
Wi, MARESIEL 05, 1. 2. 3. 4. 5. 10 mL #%
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PR L mL (55240 FARAZRE S, RAZE
TR BRVELE Bk e e S R e, — ks
HIN 5% 2RI 1 mL 48R 4> £ 83.3% i FR i 6 mL,
BAIE T A I 10 min, HUH, AAIEEE,
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Table 1 Design and results of orthogonal test of extraction technology
REs A B/h C/ff D(EHA) %H%E@H%?% fﬁ&ﬁféﬁx *ﬂg*)g%ﬁl @Eﬂjﬁ? HEXRY% S5V
HREUE(uge!) HAmge?) B/mgg?’) H/(mgg?)
1 1(1) 15() 12(Q1) (1) 218.85 8.65 137.22 234.61 41.11 68.87
2 1(1) 20(2) 16(2 2) 281.69 11.87 169.07 264.91 47.81 87.51
3 1(1) 25() 20(3) 3) 289.09 14.38 175.63 268.55 50.08 95.75
4 22 15() 16(2) 3) 274.75 8.88 164.81 267.36 48.93 79.07
5 22 20(2) 20(3) (1) 258.04 13.39 182.75 281.64 51.71 92.73
6 2 25@) 12(1) (2 288.02 10.50 158.81 271.48 47.60 83.30
7 3@ 151 2013 (2 231.16 11.76 197.89 272.50 51.86 88.38
8 3(3) 200 12(1) @) 243.09 9.20 163.99 272.30 49.32 77.88
9 3(3) 25@) 16(2 () 200.35 8.80 193.87 292.07 53.89 79.18
Ky 252.13 236.32 230.05 240.78
K, 255.10 258.12 245.76 259.19
Ks 24544 258.23 276.86 252.70
R 9.66 2191 46.81 1841

®2 EMIZTNERINERE

Table 2 Weight value of indices for extraction technology

PN FEAR Wi W, w
BT RN A IENE 02057 01857 0.1951
P R R 0.1714 0.4212 0.3688
2 HERE 03291 0.1520 0.2556
F 0.1714 0.1188 0.1040
HER 0.1224 0.1223 0.0765

=3 EOTIZHEN
Table 3 Analysis of variance for extraction technology

WZERWE WZEFTR HHRE O FE REME
A 16.3214 2 0.280 8 I

B 106.144 5 2 1.826 1 G

C 378.354 5 2 6.509 2 7

D (IR %) 58.126 1 2

F0_05(2, 2) =19.00 F0_01(2, 2) =99.00

0=0.05 B X 5256 25 R LR AV 35 T8 W 3 M2
N T SRR EE R I % 2 T R R T, R
PRIT R, e HL % R 3B R 7K AL A AgBLCs N d A
T2, BIEAHEN 20 RERI/K AR 2 ¥, 3%
2.5h, 75 min/iX.

252 WERL  fEabUr (399) 72 fEZEAREUH
R 3 4y, R FILIE KA T 25 R T 32
B, BURHGROE R 4% “2.17 “2.27 J “2.37 T
TOER R, S FRRRIE I 5 G Rl “2.5.17,
ZER N 4. 3 kI HdE < Mo B2 R, K%
T ZRE 5.

26 I ZHMR

26.1 IEIREE N 7RSI e iR
. PRtk A AER T KRR E KT
T o T A 22 BE SRR 23 o ORI R
Fabs i R N & TR Tl A A= = i K FL
17 22 3B JO L) R JE A B A AR B ¥ A R B
AT 44k

F4 ERIZEIFREEER
Table 4 Results of verification of extraction technology

R BRI A R (ng-g ) 8 R SRR (mg-g ) AL Z BRI (mgg ™) BRI R (mg-g ™) HER/%

1 293.98 14.54
2 290.60 14.50
3 294.91 14.88
RSD/% 0.77 1.43

213.78 302.87 54.38
212.15 307.49 53.72
214.07 307.18 54.62

0.49 0.84 0.86
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FESR. MR WA BN, STIAT
P e A I e AR, AR U B R
SHRBORAN Bk, B WS k. WK A
ST 9 3% 45 1 7 1 S FE 7 90000 4 700 4 3 0 422 E
WAL IERT I SR 1, SRJEHE “25.27 THF 3 bk
SRR RIS A O B, AL EETE I
TN T HEATHE R . LABFLA (A B EE3E (B)
R IRE (C) A%EREE, EdmhEER
WA . LT, MR, BOR IR
GBI IR R K IR 24 T D
W2 ORI S 0 B 2R I 22 K S
) KA ERE, R GL (3 AR BT br
] “2.5.17) Rl A IRALE A LSRR AT AL
R, R (8) W EIRARLE A 135y, KA Lo(3)
TEAE Bt 2 0 1 A 00k 2 7 /KSR e B 4t
T, AR SE RS, AeNELES,

ZERT R T,

R 5 B HT I A, &R S g Rek b
WAIER ECA A>C>B, H A>A A,
C3>C,>Cy, By1>B,>Bs; HIEK 7 7 ZE vl %1,
HZ& A, B. C XSEIGss RGP B E
7t (P<0.05). #MHL&HZEE/KTFHE ABICs
N H A WAL A AL T2, BPBEFLAE 50
nm, #EE5R 0.10 MPa, JERLIERE 45 C.
2.6.2 IRUEIRLS  HUAbTT (39 @) 180 fFZy s ikt
IR T 2T IR A, KSR & J5 35 708 3 4
Tt FERBYE T 2T, itk “2.1” “2.27 K
“2.37 T IR AK S WOR R Y o AT AL B
FHRRRM E T SRR “2.6.17 T, 4R
% 8. 3 #AIEE < A1 TC I o 2 e, R AR IE
etk TR e T,
3 g

2R T (O7RD AR T BB AARRIE )

x5 BEIZEXRERITSER
Table 5 Design and results of orthogonal test of ultrafiltration technology

RE¥S Anm B/MPa C/I'C D(ZEH) ORI R FIZHG a) BRZRRI% LAV
PEHRERN BER% BERI%  RER%

1 10(1) 0.10(1) 25(1) @ 66.43 71.33 71.05 86.76 22.65 85.55
2 10(1) 0.15(2) 35(2) @) 72.36 74.70 65.65 83.41 26.78 84.82
3 10(1) 0.20(3) 45(3) ©)] 82.47 92.91 64.82 86.20 10.72 85.67
4 50(2) 0.10(1) 35(2) ©)] 80.62 83.53 78.38 88.94 19.93 93.68
5 50 (2) 0.15(2) 45(@3) @ 77.31 81.70 71.12 86.36 24.18 89.65
6 50(2) 0.20(3) 25(1) @) 86.74 90.20 55.04 79.45 26.97 83.86
7 100 (3) 0.10(1) 45(3) @) 80.17 84.91 69.71 84.67 21.10 88.80
8 100 (3) 0.15(2) 25(1) ©) 56.07 64.45 57.39 80.55 21.26 73.81
9 100 (3) 0.20(3) 35(2) 1) 69.62 76.46 52.41 78.18 33.45 78.52
K,  256.04 268.03 243.22 253.72

K, 267.19 24828 257.02 257.48

K; 24113 24805 264.12 253.16

R 26.06 19.98  20.90 4.32

*6 BIELZTMIERMNERE

Table 6 Weight value of indices for ultrafiltration technology

xR7T BEIZHFEDH

Table 7 Analysis of variance for ultrafiltration technology

VR Wy W, w WK mZETFHM HBE FE BEM
ERFENE AR 02057 01608 0.1580 A 113.9727 2 30976 8 P<<0.05
el AER SRS 01714 0.1928 0.1579 B 87.7018 2 238366 P<0.05
GIES VSRS 03291 0.2529 0.3977 C 75.295 6 2 204647 P<0.05
I H ) AR B 2 0.1714 0.2406 0.1970 D (iR%) 36793 2
Brae e 0.1224 0.1527 0.0893

F0_05(2, 2) =19.00 F0_01(2, 2) =99.00
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<8 BEIZWIERIWER
Table 8 Results of verification for ultrafiltration technology

bk BESEEEEETRE RN BEEREEY  HZHEREE® EHROEREEN  BRAE%
1 91.49 92.67 77.51 91.19 25.68
2 91.71 91.70 78.16 91.52 26.83
3 92.94 93.54 78.94 91.88 26.25
RSD/% 0.85 0.99 0.92 0.38 2.19

AR R 2B RS A, A P R I R R e 32 B
T Bto 0] e K PR SR ORI BE 3 16 1 & ik
JEA WG, S 2 A OS2 A S5 SR H 4l
A o R e B G ) 0 R . TR T
Ho, IIRERY T TaA 2/ D RMES R, B—
B o e AR i e R N e &, BRI, AL
S ZETTMThRE TG e R I8 M 2 R 24 4 1) 3
BRI, 2R 2 B A
BINEERIRE B A IR I E S IR R LB R H R
ROy AE RIS A VPN Fe AR, TR AT
P FTE T ESHMMm S .

FEH TS H A PR R B AL T 2 2 fabrih s,
U [0 FRAORE A 5 AL, A EME E B
2 IRPR R HET UER T . H TR E BCE 7k
— A ERBGE 2 IRALE 2 K2 F IR
25 2 T R R AR AR 48 56 2 W W R A E PR FE AR
IR S HEFT A 25 U0 3 22 1) 2 8 30 72 A
AHP %, MRIRBUEBE R RO, (HARRETERE.
Gl iE2EXT AHP SEIAT SO I — M BB, 5
AHP LA THE B, B — SR F—
EIRFTCEN R R BE R,
I I Hh 24 S0 v A LA AR TE . 2 IR ) 2
R FEFR VT IS AR A E a5 < RIEC R, R —
JE B BR VARV AR, R 2GR R 2
PIRIRLGE 2R R R S A PR A ] SR
5, (HAG 2 5SEBrETE, MELT TS R G
HfRE, JUHEXN K AR S BBk
7 WA R () Fp 2 M DAASEI H B8 R AR [X
IYIE o BN IR B AL R PR, AHT
FUR T GLIE AR RGE I 32 B WA A AT
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