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Optimization of Extraction Process of Kubai Lotion by Orthogonal Test Based on

Information Entropy Weighting Method
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Abstract: Objective

weighting method, the orthogonal test was used to optimize and verify the water extraction technology of Kubai Lotion with the

To optimize the water — extraction process of Kubai Lotion. Methods Based on the information entropy
water addition amount, decocting time and decocting times as the investigation factors and the content of berberine hydrochloride
and the extract yield rate as the comprehensive evaluation indexes. Results The three factors had no significant effect on the
comprehensive score (P > 0.05) , while the decocting times had the greatest effect on the comprehensive score. The optimal
extraction process of Kubai Lotion was as follows:adding 10 times the amount of water to decoct for 3 times,1.5 h each time. The
average content of berberine hydrochloride in the validation test is 0.67 mg/ g, and the average extract yield rate was 28.06%,
the average comprehensive score was 1.000 O point,and the RSD of each index was less than 2.35% (n =3). Conclusion The
water—extraction process of Kubai Lotion optimized based on information entropy weighting method is stable and feasible.

Key words:Kubai Lotion;extraction process;orthogonal test;information entropy weighting method ; berberine hydrochloride

AR T AR — AR BE B bl E 4T, B
MG S R B MK T AE SR 2GR AL T, B
T PR 3% Lk PR AT DR HOK RN, TR iR
TR B SRR S B IR, (AR T 2
RAGNEWT ST ARIE o IE AR )2 W T 50 AR T
AL, i s AR L 2 B HAT R R 2 A
TR, A KB, A5 B ARIALE P 4 231 45 bR i
HuHRAD TiZ B R 4 A BRI R G R R
R 72 S R JBE R /INIRARL , L T8 P72 S R JEE 5 i s PR RO A
B R, PR LR B A IR TS AR SE
LI B (8] RO BB R AR R
ANBERL R M AR RN LR AR R b TR AR AR
15 S B TR 2B, AT L5 G IF 43, R AT R 70 K 4

W2 BRGE I o
1 UE5RKHE
1.1 {¢&

LC - 20AT RIS €53 ( H A< Shimadzu A 7)) 5
FA2004N 7Y H 7 K- (1 BT RS 2 B2 AU A PR 2
F]) 5101 — 3 Y A PR R R AR (VT 2R 2 E B AY
A BT s LD4 — 2A BTG B 0L (b st B FH 250
L),

1.2 R%

AR TR /INBEAOGT R o B T 2 ek e T 5 o, i
F 110713 - 201814, 7 & 86. 7%) ; H I . LB . JE/K
LS Ry Al R A S A Bl K AR 4K
e B 25k (45 2 2002022) | BEAH 25 R (A5

TEHEMB: AR TEREEHLE P HFERREARAAZINRB[E FEHAKSL(2018)204F5 |57 Bk A & K LA F it
WNAFEN 28 F2FAPRA[720171010;720180678 ;7 B F EHE TR R F L 54 R B [GZSY20 - 661,
F—1EE: P, T, REAM, 8 FEHIF, BT T @ A b 255, (b F 124 )2827881889@qq. com.
SEMEEE ek, B, i B AT A, BHIT AR O e P 2 S R R (T 45 48 120li2299@163.com

61



HFRE
Pharmacy Articles

¥ %

China Pharmaceuticals

20224E3 H 20 H 45 31 55 6 1)
Vol. 31,No. 6,March 20,2022

1903114) A T 2544 (L5 1904011) | 1 &5 Ji7 24
B (524 1908060) | T ARZS 2544 (4it5 4 1904046 ) (5
22258 (L4524 1905030) | S5 FE 2G4 (524 1908005 ) ,
B Bk g A TR 2R R A R A
2 FiEEHER
2.1 BEERUES

HURE 5 IE 45 W 80 mL, 4 000 t/ min 250> 15 min, 45
P I LT W50 mL, BT R AE A ZE R L, KR
ZZ1,105 CTFHLF2=EE BUE, B T4 30 min,
MR E TH R, T ARER AT R(%) = BFR
ox (VR8RSR B B BORRFR ) 1 258 i & x
100%..
2.2 HER/NEEESENE
2.2.1 &%

{6, 3% 4% . GL Science Inertsil ODS — 3 #£ (250 mm X
4.6 mm,5 pm) ; HshAH: L5 - 0. 033 mol / LR — 5
BV (40:60,V/ V;pH 6.33) ;i3 : 1. 0 mL / min; £
TP 345 nm; FEIR 30 C5 EFR R .20 pl.
2.2.2 WEIRHE &

TBCT 48 2 B R R /)N B KT IR A R R
FE L, E 10 mL A E I B RO A L AT vk
JE 4 0. 25 mg/ mL 1) 5 2 /1N B g 6 B 1A BOR
B8 KM E A E 10 mL, $245), 20, 22 pm f§
FLUE B UE 2T, BRI W, ROAS A I T o 2 25 MR 391
Ab T U2 A% S R 1) B R 4 A o VR
BT 1% T % BFA Yot B i T R
2.2.3 FHEF¥FEE

RGeS HES LR MR B2, 2. 200 X B I
TSR X B AR A L 2. 2. 1 IR
OSSR A, e SR S R A SR A B > 1.5, 3
AR AR TR /N BER AN T 3 500, PR B i
G b 7 5 R TR /N B BT R Y VR € 1 A [ O B
[ A T, eI L JE 1k RAF PR LA 1,

U/ mV U/mV
04

350+
300 4

2504 1

2004 r\

1504
100 4 J

3004
2504
2004 |
150+ [
100
504 L 504 I|

0 04—

LM R RFLE o BINE R I 2. 2. 2500 T X B S i
#0.3,0.6,0.8,1.0,1.2,1. 5 mL, & 10 mLZ& =i,
TR S S B AT, 450,22 m SFL VB TR g ), B S g
T, RIS 2251 X6 BE VT A %5 B B 20 WL, #2 2. 2. 1300
T SRR R, 10 SR 0 TR LA R R /N BE T £
WBE (X, g / mL) ARG AR AR R (V) AR AR T4k
P E 0T, A8 B 5 FE Y = 101 136 X + 57 101(r = 0. 999 9,
n=6) 45 KL RW IR /N EEG T IR EAE TS ~
37.5 pg/ mLyGHI N 5 AR R R 4F .

JE £ R 55 ARG BR 25 452 < 3 SRS B B B 2. 2. 2 R X
RS TS WOE 1 A LURR RS, T4 2. 2. 13 A S5 1 ik
FEINRE , LA M G Ry 10 10 30 1 At %) Jo 8 9 3 40 Sili]
A 2 FR R AGE 00 BIR o 45 SR R 2 /)N BE Bl 11 it PR R A T
B3>0 1. 86 wg / mLA10. 56 g / mL.

R 2 B - B 2. 2. 2 0 XS B U RS A
2.2, 130N (A3 4 22 3 d I E S 1 d PN 7 22 R RE
FE 6 UK, 0 SR I T A o 45 1 H (8] AT H PR 2 B R 06 v R
1% /N BE Bl s T AR Y RSD 733911 2 1. 78% (n = 3) F1 1. 31%
(n=6), RN HE R4

e PRI« B A A WS =, 40 ) T IR R
#0,1,8,24,48,72 h, ¥ 2. 2. 1 W N {0 3% &% 8 kAL
FE 0 S W T AR o 2 L R R /)N BE e 0 T R 1Y RSD
2.40%(n = 6) , AL S TROTE S 00T S 72 h 3

A M R A R IR S i, 2R e (4% 2. 2. 20
O A R S, T 2. 2. 1IN gk SRR
DU SE , 90 s e T AR 45 SRk 2 /)N B el g 170 AR 1Y RSD oy
2.49%(n =6) , KW L EEERL .

A TS g6 < B A R A S A, R 6 1,
A3 I — 52 Jo i VA 11 5 TR /N B A 0T R R, 4
2.2, 2000 N Iy A A A, PR 2. 2. 1 IT (A
S HEREIE i SR RN AR , JF SRR [l % &5
W1,

U/mV
350 [ 1)
| |
‘ 300 i { lr| ‘
250 | | H '
| | 1 200 | al
VL fi 150 il |
| '|| 100 | \
Ay |.||\ r Y
| 50
A ol o
™/ min =50 T Ty ¢/ min
4 5 0 1 2 3 4 5 6

=50

=50

0 1 2 3 4 5 6 0o 1 2

1. 2Bk BE Bk

A M RBBER B AHRRIER

C. MM R & IER

E1 sxkEaEE

1. Berberine hydrochloride

A. Reference solution B. Test solution C. Negative reference solution

Fig.1 HPLC chromatograms
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Fz1 mMENKRELER(n=6)

Tab.1 Results of the recovery test (n=6)

BEE(mL) #R4E(mg) MAZ(ng) WHEE(mg) @RE%) X(%) RSD(%)

1.0 0.1426 0.1500  0.2886 97.33
1.0 0.1426 0.1500  0.2912 99.07
1.0 0.1426 0.1500  0.2909 9. 87
1.0 0.1426 0.1500  0.2908 9.0 R R
1.0 0.1426 0.1500  0.2850 94,93
1.0 0.1426 0.100  0.2973 10316
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Tab.2 The factors and levels

*E o mkE(E) LA (h) A R (R)
1 8 0.5 1
2 10 1.0 2
3 12 1.5 3

®3 EXRBWEHTELER(n=9)

Tab.3 Design and results of the orthogonal test(n =9)

#5 BEL BED mEC mEp et BER R
(mg/g) (%) ()
I 1 I | I 0.65 1553 0.1193
2 | 2 2 2 044 2490 0.096
3 | 3 3 3 0.67 570 0.1312
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6 2 3 2 1 0.67 556 0.1310
73 I 2 3 0.1 6l 0.0628
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9 3 3 | 2 0.63 9.5 0.1169
K 0157 01052 0.1087 01244
K 0182 01032 0.098 0.0977
K 01009 0.1263 0.1293 0.0%6
RO0.073 0.0231 0.0325 0.0298
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Tab.4 ANOVA results

FERR BEFFA AwE ¥y FEA  PA

2.3.2 HAEAFE2-1]
1) 3 5 RSN R (X)
DL/INBES & A9 R I 45 R R R RN 4R
FRAERE(X) o
0.65 0.44 0.67 0.67 0.45 0.67 0.21 0.60 0.63
T 115,53 24.9 25.7 27.57 18.70 25.56 24.61 27.35 19.25

A 0. 001 2 0.000 0.371 0.729
B 0. 001 2 0.000 0.700 0.588
C 0. 002 2 0.001 1.152 0.465
DG £) 0.001 2 0. 001

E:F, 5(2,2) = 19.00,F,,(2,2) = 99.00.,
Note: Fy (5(2,2) = 19.00,F, ,,(2,2) = 99. 00.
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®5 WIEKELER(n=3)

Tab.5 Results of the validation test (n =3)

Fp5 D EEESE(ng/g) FEFRER) HEFS(H)

1 0. 67 28. 66 1.009 5
2 0. 65 27.42 0.9756
3 0. 68 28.10 1.0149
X 0.67 28. 06 1.000 0
RSD(%) 2.29 2.21 2.31
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