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Optimization of Extraction Technology of Gangxi II Gels by
Multi-index Weighted Scoring Method
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[ Abstract | Objective; To optimize exiraction conditions of Gangxi [ gels. Method: UPLC was
employed to determine contents of berberine hydrochloride, rutin and quercetin in gels with mobile phase of
acetonitrile-0. 1% formic acid solution for gradient elution, flow rate of 0. 3 mL-min ' and detection wavelength at
260 nm. Taking composite score of extracting amounts of berberine hydrochloride, rutin and quercetin as index,
orthogonal test and single factor tests were adopted to optimize extraction process. Result: Optimum extraction
technology was; extracted thrice with 10 times the amount of water for 1 hour of per time; under these conditions,
extracting amounts of rutin, berberine hydrochloride and quercetin were 9.154, 1.264, 0.734 mg - g ',
respectively. Conclusion: This optimized technology is stable and feasible, which offers expermental basis for
further development of Gangxi Il gels.

[ Key words ] extraction technology; orthogonal test; berberine hydrochloride; rutin; quercetin;

comprehensive scoring method
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ACQUITY H-Class 7 = 25 W AH (038 R 48 (
[ Waters 23 A ) , XP205 5 B 43 #7 K (i -+ 4 45
B-4EM £ 3 7)) , Sorvall ST 16R T 5 3 55 .0 L (i
[E Thermo Fisher 2\ @) ) , Milli-Q % #8 48 /K i &A% ( 3£
[ Millipore 23 7)) o £hER/NEEH /7 T A iz & 4 IR
i L 24 R R A B, k45 43 i Dl 110713 -
201212, 100080-201409 , 100081-201509 ) , # #f] . &
Z MAEEA MK R (RET PR R T A R F
A et e 25 A BR2S A] 28 R U I T X P R
2 5 24 70 B AR 328 24 U SE S , AT 2015 AFE R
(P gy —FBHLE ), NG H R A €63 i, Hofih
B34 H 43 BT 4t
2 AEEER
2.1 ERFR/NBERR TR R 2 0 e
2.1.1 g% ACQUITY UPLC BEH C {6k
(2.1 mm x 100 mm, 1.7 pm), Ji s 0 ZJiE (A)-
0.1% H B (B) BB (0 ~6 min, 15% A6 ~7
min,15% ~25% A;7 ~13 min,25% A;13 ~ 16 min,
25% ~70% A) , i@ 0.3 mL-min ", ¥ I 3% K 260
nm, #3530 C,#EHEE 2 ul,
2.1.2 RAXBEEBEEAEES ORBEREYT R
T /N BRI Bz 25 00 IO o, B TR — 50 mL i
T, i 80% FH P 25, A9 5T kv B 43 5] R 200. 8,
100. 4,101. 6 mg-L ™" fl IR & T B8 5 IF7 4590
2.1.3 S FE IR H A PRI ik R, i 8
P K 0.5 h #2501 h, i 8 IEEIE 1 mL &
10 mL &P, i 80% HIEEE 45, T1 J7 remin ™' B0
10 min, B IS, 22 0. 20 pm R T, BI7S

2.1.4  PIVEFESAHIE  H AL T5 B FR SR RO
T SRRAC VLS AR 2588 4% 2. 1.3 TR J7 kil 4%,
43 ) Tl A SR T R A 18 B A i VR
2.1.5 trdEMh gyl % BOR G O BRI
FGE B, 80% FH B RS 2= 2 BE L A5 R AR AN
MRV . 2 2. 1.1 T (53 A, LAk R
e AR A W TR R G AR B, A5 T R TR /)N BE i A
Wi 2 mH 7 B 4r 0 Y =12 059X -4 216 (r =
0.9999),Y =24 175X -3 920.7(r=0.999 9) ,Y =
23 116X -4 999.4 (r =0.999 9) , 2k ¥ i FE K N
2.01 ~160.64,1.00 ~80.32,1.02 ~81.28 mg-L™',
2.1.6 EREIE RS WCBUR A X BT R 2
pl 4% 2. 1.1 T 3% A i SL R FE 5 IR IHR S T
AR R /N BEBICFN Mt K 2% 0 i AR RSD 4351 0. 7%
0.8% F10. 8% , 3 WAL 2545 % B R AT
2.1.7 Roeths R - R s e, B =
AT % AARAE, 09T 0,2,4,6,8,10,12,24 h
Fie 2. 101 T g S, 25 SR T ER R /)N BE A A
Wit iz 24 B0 RSD 43518 1.2% ,0.9% F1 1.0% ,
P YA T VTE 24 h INERUE S
2.1.8 BEEMRE  HUE i S s L 3k 6
03, ¥ 2. 101 TG 3 S5 (R0, 25 2R 7 T L ER R /) B
B RN R 38 04 7 24 BT ik BE 3 i Ry 72.94,11. 29,
5.13 mg-L ™" ,RSD 4354 1.0% ,0. 6% F1 0. 8% , 3
W7 R M R A
2.1.9  mAE RIS RS AR A RO A
R R A OSB3R 6 0, A DR B A — i i
FOT ER TR /N BE BRI 2R 0 R L 4 20 1.3 TR
B A T, e 20 1. 1 IR A3 AR
PO CER TR /N BE BRI AR K R0 7 A 1] iR 43 )
4 101.25% ,99.52% 1 100. 41% ,RSD ¥] <1.0% ,
2.2 RRERAEHELE KB ADLT &AM, B0
165 g, 73 6,8,10 {5 &2 0.5 h, $2H 1 h, &5
AT HRECE AR HI 5.12,5.41,5.07 mg-g ' TR
JINBER B UL 43 51 4 0. 36,0.41,0.39 mg-g ™' #fit i
ZHE 49k 0.27,0.37,0.33 mg-g ',
2.3 ExKBMmE ARG L L GASHE
() Y 25 22 45 IR 5 20 7 S PR 38 5 1 B B L 4 U (]
IR 90 R R S 9 3R, AN I R e 3 NAKE
FRICT AN b7 w25, B4 165 g, 3231 0.5 h, DL
T AR TR /N BEGR A K R R R 1 28 B 1T 4 RPN
febn I LHE RS R R 2, AR 3, T
e 24 R R T R R /N BE B A A R
BT WO RBORE 0.6, MLAE N E 2y,
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Table 2 Orthogonal test analysis of extraction technology of Gangxi II gels

No A SRR BiRHETE] C R AR D T LR /N BE Hik e % Zih
2 /h /1% (=H) /mg-g ! /mg-g”! /mgeg ! AN

1 1 0.5 10 1 6.139 0. 548 0.503 47.79
2 1 1.0 8 2 5.829 0.535 0.387 44. 86
3 1 1.5 6 3 4.725 0.471 0.269 37.39
4 2 0.5 8 3 7.424 0.872 0.708 67.97
5 2 1.0 3 1 9.999 0. 800 0. 546 70. 44
6 2 1.5 10 2 7.183 0.956 0. 605 69. 54
7 3 0.5 6 2 9.316 0.950 0. 580 75.26
8 3 1.0 10 3 10. 185 1. 407 0.79% 100. 00
9 3 1.5 8 1 6. 867 0.929 0.450 65.51

®3 BEIESHENW

Table 3 Variance analysis of composite score

E2 3 SS F P
A 2 158.213 25.958 <0.05
B 308. 185 3.707 >0.05
C 301. 445 3.626 >0.05
D(iR%) 83. 140

TE:Fo05(2,2) =19,

2.4 mkiEe  REAE T, L3, B
165 g, 321 0.5 h, F i tE T 2 A R 3R L, &5 1
TERER /N BERE M K R T S 4R R 3 0 9. 154,
1.264,0.734 mg-g ' ,RSD KK} 0.6% ,1.6% ,
1.0% , F W1 i $E B T 2 D) SE ml A7, e /E Mo .
3 itig

ALVE =5 5 J5 dy 12 SR 25 41 i, 5 IR AR 2, I
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