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Optimization of Ethanol Extraction Process of Herba Clematis by Orthogonal Test
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Abstract: Objective

chromatography (HPLC) method was used to determine the content of quercetin in the Herba Clematis Decoction Piece samples,

To optimize the ethanol extraction process of Herba Clematis. Methods The high - performance liquid
and the ultraviolet absorption spectroscopy was used to determine the content of total flavonoids in the decoction piece samples.
The ethanol extraction process of Herba Clemalis was optimized by the L,(3*) orthogonal test with the ratio of material to liquid,
extraction frequency and extraction time as the investigation factors, and with the yield of dry extract, total flavonoid content and
quercetin content as the investigation indicators. Then the verification test was conducted. Results The mass concentration of
quercetin showed a good linear relationship with the peak area in the range of 1.99 — 198.99 wg / mL (r = 0.999 9,n = 6).
The limit of quantification and the limit of detection were 0.060 pwg / mL and 0.018 pg / mL respectively. The RSDs of precision,
stability and repeatability tests were all lower than 2.0%. The average recovery rate of quercetin was 101.74% with an RSD of
1.25% (n = 6). The mass concentration of rutin showed a good linear relationship with the absorbance in the range of 7.42 —
44.52 wg / mL. The optimal process was as follows:adding 10 times of 40% ethanol, extracting three times,each time for 0.5 h.
The yield of dry extract, total flavonoid content and quercetin content in the the verification test were 25.10%,56.78 mg / g,
1.35 mg / g,with the RSDs of 2.43%,4.10%,2.13% (n = 3),respectively. Conclusion The optimal ethanol extraction process in
this study is stable, reliable and repeatable, which can provide a reference for the quality evaluation of Herba Clematis and the
industrial development of its preparation products.
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HH - 6 BUfE iR /K 46 .SHZ - DC ) BUE 3Rk X 22
FLA S 0 A L RSP ESRHE A R A F] YRE -
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50,V/V/V) ;i 1. 0 mL/ min; & 003 K : 360 nm; #E
225 Cy MR 10 pl,
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Fig.1 HPLC chromatograms
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0.5,1.0,2.5,5.0,10. 0 mL, 735 & 10 mL 254,
H B E 2%, 520, RIAS 2280 060 B ST, #5221 1T R {8
TSR RE I 2, 10 S 0 T R 2R B0 XoF HE o I YRR )
TR B (X, pg / mL) AR AR AR TR (V) S Ak b i
AT bEm e, 3 mIH )7 #E Y, = 40 476 X, + 10 510(r =
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FEMN1.39mg/ g,RSD M 1.04%(n =6) , KA EEH
MR
JRE GRS S S IR A HE A R 2 1 g,
WP E, e hy, A 2. 1.2 T F ) B 5L I 4 Wi
1. 2mL, #%2. 1. 2300 F )ikl i 1, 4%2. 1. 190
A TE SR A HERE I A TR IR 2SR LR 1,
1 MEEUIRIELER (n =6)

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

#E4%mg)  mAE(mg)  MAE(mg  WRE%)  X(%)  RSD(%)
1380.96 238.79 1620.56 100. 34
1390. 66 238.79 1637.14 103.22
1393.43 238.79 1633.79 100. 66
101.74 1.25
1392.05 238.79 1637.16 102. 65
1382.35 238.79 1627.76 102.77
1386.51 238.79 1627.19 100.79

2.2 BIRIZHR
2.2.1 KEGH4EN g1

TR A5 U T X R 10, 06 mg, A AR E , B
50 mL 25 i, 0 40% 2B 0T 2 25, RIS i vk
JE A 185. 51 pg / mL A XT B ST IT RS 2 W HRUER B
B 0. 2 mL, B 25 mL A FRIRH, 1 40% £S5, 8 mL,
FET N 5% W ASFRAN W 1. 0 mL, $24), & 6 min, fill
10% FALER W 1. 0 mL, $257 , # & 6 min, Il 4. 0% &
FAL AR 10 mL, J140% L BEE 28 352, #5815 min,
IFER e F Wb/ 3T | S

RGP A S JBORT Bt 9 T B At I 2 T
BiE L, 2505 T 200 ~ 800 nm K0 Bl N 14 L 45
FIR 2 P TRTE 509 nm KA A B i, s LA
HA R o

MR EL G E IO IR I 1,2,3,4,5,
6 mL, 735 E 25 mLZS s, 205l 40% £ % 6 mL,
FE5T A 5% WABFR AW 1 mL, $25], # & 6 min, fill
A 10% FALSREW 1 mL, #2257, ## 5 6 min, LA 4. 0%
SRR 10 mL, B0 40% O BEES RS B E
15 min, F 509 nm I KA e G R  LAPS T i e
(X, pg / mL) AR AR AR TSGR (V,) AR i 47 4 1
[l A5 mIH 72 Y, =0. 0137 X, - 0. 011 6(r=0.999 7,

=6) AR EW], T B EWIETET. 42 ~44. 52 pg/ mL

T N S5O R R4

W Rk VR MRS A A S BR ET y
R NG EE etk EEMEIREE R RSD 1
INT 2. 0% , 3 WA 280 25 B R0, b4k o V7 R 3 T T
B2 h WEARE , A EE M R AT

FE i B I RO I VA WS £, T 509 nm P
AN R WG RE , I R
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R 2 WG UK R B A BRI 25 mL, B E TR 2 H
FYZE AL KR 28T, B S K146 105 CT% 3 h,
I B TR g TS 21 30 min, IEURS S HE A TF
R T ERR (%) = GERI LT BFE - 57
KAL) x SEHGRRAARR 7 (2581 it % 25) X 100%.
2.2.3 REEFEE

BUR R RS AR 29 10 g KGR E , Fe 403, 2 5lm
A 120 mL 7K F 20% ,40% , 60% .15, indkml i 2 v, 4
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Tab.2 Factors and their levels

KF B #% A(g/mL) HZB(K) B #% C(h)

1 1:8 1 0.5

2 1:10 2 1.0
1:12 3 1.5

3INFHRENEIEHBREMRIK B> A > C,UHEB
(FEBOREO X 454 B3 (P < 0. 05) 45 A 758
B, B 72 40 Ak 2 R BT 200 ALBSC, BIDBRR L 1
10(g / mL) , $2HL 3 UK, K 0. 5 he
2.2.5 BiFRE

BUR R R b Ry AR (i 65 B i ) 3 2, 36 34y, 4 ik
BAEPRICT Z80E , e T B 5% M £ 5 05 m
SRR RSDYI/NTF 5. 0% (n=3), #WIZHET.
CROERIAT, EREME R NS,
3 itig
3.1 RIEHEMIEEF

56 b DL - 0. 2% WEER KA (60:40,V/ V)
SRR, A A R R a0 g S HAh g TE A L X
Al BB 40 R 4R B B BB IS A R 2 A 00,
A A 38 03 Sh A R KR Y B R B e 0 ) G S
BE a5 R BN, M s A b H B - 0. 2% B R KV T
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Tab.3 Design and results of L,(3*) orthogonal test

BE TEA #Eie ERWL &

S
o>

TN ¢ 0imh) $9) Engo EHwgly #h
1 1 | 1 1 16.36 0.91 3320 62.43
2 1 2 2 2 22.35 1.21 48.99  86.96
3 1 3 3 3 24.46 1.31 55.38  96.00
4 2 1 2 3 18.24 1.00 35.44 68.09
5 2 2 3 1 22.89 1.28 48.67  89.29
6 2 3 1 2 24.63 1.37 55.83  98.39
7 3 | 3 2 19.37 1.13 36.53  73.51
8 3 2 1 3 24.71 1.38 48.84  93.64
9 3 3 2 | 25.50 1.41 54.01  98.70
K, 245.39 204.03 254.46 250.42
K, 255.77 269.90 253.75 258.86
K, 265.85 293.09 258.80 257.74
ko 81.80 68.01 84.82 83.47
k,  85.26 89.97 84.58 86.29
k, o 88.62 97.70 86.27 85.91
R 6.82 29.69 1.68  2.81

£4 HENWER
Tab.4 Results of the analysis of variance
FERR  BEFIA  BHE B FIA Pl
A 69.774 2 34. 887 4.986 0.167
B 1432.051 2 711.526  101.690 0.010
C 4.982 2 2.491 0.356 0.737

x5 WIEKELER(n=3)

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

A7 1 2 3 X  RSD(%)

T EHFE(%) 24.98 24.56 25.76 25.10 2.43
MEkE4F(mg/g)  1.37 1.32 1.37 1.35 2.13
EHREAAE(mg/g) 59.21 54.57 56.56 56.78  4.10

(50:50,V/ V), #i R 28 06 00 43 5 B 42 v, (E 3 8 A
F KT 1.05; 7538 3 815 A HLAH A9 41 Bk 8 7 i 2
T, Y s A N B - 28 - 0. 2% Wi R KA 1 (40:
10:50, V/ V/ V)BT, 452 28 09 0 85 B A 2 Y 7 3 4F
B 2020 4F i CHp [ 2 8 (— 358 ) ) B0, ek B H O IR
) E8
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P O BLR PUEL SRR -2 o h B R S Ak A
Yt iz 2 B BUAAAL BT AT O L B PR
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BB IO TR B v R T A L R AR O A AR
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T B3 5 ), 495 SR R AR B 43 B 2 T i 4 B 3

fa TR, FLF 2 AR B0 T 5, A2k 2 32 1Y) B T

PEOR B TH S Rk, 2 LR T E0R 40% Bt

T 2 BOCR B s, I I 60% S AN A B, 8 T 1 BOR [

I, SR BOR W Bt 2 B B AR R BB 5 s 4l B AR

EAH IR 235 I I 0 28 S H A i i A el

PRI, e 46 40% & BEAE R 42 O 591 o AR 9 ik LR

P i S Fe b, F R TR LG B O B RS [R] A

PRI, A5 R R (g / mL) A 1:8,1:10,1:12

ik 7 Tl R I S, TG R 1515012 20 B R B A 75

AN SO T K 1:8 1010 12 125 32 K

TR 2R 3R, ek v P 5 s B S 3, i B 4 75k

Aol o o 2 AR AL AN B S, 505 T OB K

1R 2R3 U U (] 7 — o Y IR N S 4 IO rh 4

BB i S IE AR O, AR $2 L 30, 60, 90 min, 32 HUK

Fh g A 43 B B, {5 R R 4R B 120, 180 min

B, BB 48 A o3 B AR A AN B I e R A

6] (497K F- 4 30, 60,90 min,
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AHFFE R IE AR B VA PU e T 40 -k 2 5 1)

PET 2, # ST 1 IE A0 ik 26 Pt iy 2 8 R BT
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