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Optimization of water extraction process of Angelicae Dahuricae Radix by
orthogonal test

LI Min, WANG Xiao-nan, ZHANG Tao, CHEN Qing
Anhui Jiren Pharmaceutical Group Co., Ltd, Bozhou 236800, China

Abstract: Objective To explore the best water extraction process of Angelicae Dahuricae Radix. Methods Taking dry extract
yield, imperatorin transfer rate and the comprehensive score as evaluation indicators, a single factor test was used to investigate the
effects of soaking time, extraction time, extraction times, and water addition multiples on the extraction effect. Lo(3*) orthogonal test
method was used to further optimize the soaking time, extraction time, extraction times, and water addition ratio, and to verify the
optimization process. Results The optimized extraction process was adding 12 times of water, extract 3 times, and each extraction
for 0.5 h. The verification test showed that the average yield of the dry extract obtained by the optimized process was 24.25%, and
the average transfer rate of imperatorin was 17.24%. Conclusion The optimized water extraction process is stable and feasible. It
can be used for the water extraction of Angelicae Dahuricae Radix.
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(Fisch.ex Hoffm.) Benth. et Hook. f.B{#T [ IE A.
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THERRE) - SR ZERD; CP214 BTi 2z — R
CHONBZEHER A PR AR5 YP1002N B H 432 —
KV CHBREREAGER AR A FD; JL-360 AL
FEIEE (R EHEAERA R A FD . HH-6 fHIEK
W CHEONEFAEHIE R RARD; XL-300 %
DR PR RNl (LS BB IR A T
FIE 2B 2R B IR A R L, &3
A5 % FAT AT 6w AP RHEY) 1 TE Angelica
dahurica (Fisch.ex Hoffm.) Benth. et Hook. f./]T-/&
MR, 5 1910191, BRATHAZR P E 6825 A e
WA e fR A, S 110826-201616, Jii & 7 %k
99.6%); HIEE (faka); ZERGEAiFK, HAhE
I 953 B4
2 FESHR
2.1 JKIERAIHIE
FRELA TE 30 g, B FREHE T, K247 H2HL,
IR, SR, KREERER, TARER,
/K2 250 mL, R2T, %
22 FERESENNE
FEHERUKIRE S0 mL, BOTREHEERE
ZE R I, KR ZET I, T 105 °CIIMEF 1% 3 h,
BT A 30 min, BEMSERERE, HE
TRERE,
2.3 BXETEAZEAY HPLC SENE
231 i AgilentS HC-Cis i 4 (250
mmx4.6 mm, 5 pm); JAIAH: HEE - 7K (55 1 45);
R Ke: 300 nm; ARG E: 1.0 mL/min; 3
& 10 pLo AR EIZRRAETHH R IETHAMIK T 3 000,
2.3.2 O RE VAV A ERR AT A 2O R
W, REE, B 10 mL Bisiie, I E ]
6.549 6 pug/mL [PIX R SHVETR, &H .
233 KIS H S RS EBUKE
W 10mL, BEEHEMA, BEMATKLE 10
mL, FREE, B, @H (I 300 W, JiE
50kHz), U, 84, WoBEshamE, 85,
i, 2045 um ALIEREIEE, B, RIS
234 ZMARRIE I &N B2k GF
=5 4904 g, FEEME, & S50mL =T, b
FAE 45 mL, AR (D)3 300 W, 4% 50 kHz)
Lh, B, 04, MEBEZRZIE, w5y, Ed, &
0.45 um MFLIEMEIE, BUSIE, HfR.
235 LR AW SRR (YR
HRIEVRD  BRHTHH 20 IR S VA (6.549 6 ng/mL).

KRB (2 B2 2 5 alahl ).
ZIM RIS 10 uL, 7o) HERE, e ik A,
JLEE 1o 45 R8s B b v -5 50t Bt PO R 7
DR B I 1) A S il e, L BA VRSO IR S % it
DRAR AR X G A VRO T 11 DR B I T Ak S A L
g, RYL R MR

S —
T ]

D
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*RRTIT IR
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1 WZERE (A RMAR (B), KiERHKIKA
mR (C). Bttt @miRiR (D) B HPLC [Ei%

Fig. 1 HPLC Chromatograms of ethanol solution (A),

reference substance solution (B), water extract

solution (C), and medicinal material solution (D)

23.6 &MEXRRFEHE  HFEEWI 0.654 96,
1.047 9. 1.309 9. 3.274 8. 6.549 6. 16.374. 32.748
pg/mL RRETEH 20 BT, 0 Bl iERE 10 ul,
E . VARG E R MPALRR, SR AL,
HATERAMERNE, BEIETTFE Y=25.261 X+1.066 6,
?=0.999 9, 25 FRIFRKATHHRIE 0.654 96~32.748
ng/mL TR R R IF X R .

237 MEERK FEWI 6.549 6 pg/mL ELH]
BH 0 IR VAT, B ERE 6 X, TH LRI AR RSD
8N 0.42%.

238 FREthilie R WBUKIRK (3R IEAZ R
2 SRIEHE), HAMRRIER, TS 0. 2.
4, 6+ 8 12, 24 h ZrildbkelE, S5 5RRRAETH &R
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T RSD 1H A 0.20%, RIAHEAGIEAE 24 h
MR T R 4T
239 HEHEMRE IR —HOOKIRR (3%
IERE 2 SREH %D, FAT 6 1, AbFEEHERE
M5, Bt v v R BT 3 1)~ F 35 o R
N 12.797 pg/mL, RSD 1H~ 0.86%.
2.3.10  [EISCERGRES RS R IR OB B KSR
GZIERZIRE 2 SiARH &) 5 mL, P47 6 17, Hi
FENN 25.842 pg/mL KR HTHH Z006F HESAR 5 mL,
Bl AT, TE ER RS S R TIE, 4
P ISR N 99.44%, RSD 1H A 2.03%.
24 KEBRIZHEEEZRER

SIS i TR R A KR H 2 A EO
2226 3 mg/g. ZHCHRTTIEILE TR L5 R, B
CREVPEAT R R IR, FEERATH R
o, WETREGRENEN3 5, RATHRERESR
BEN T 55, WWHEEGAEVED .

BRI 2R R 2= ORI PP BT 0 2 7R B VR B X M
X0 1 R 2R B B X ZM D

A= (PR HER/TRESRRAME) X34+ (B
HIEH R R 3/ BT R R R i KAED X7
241 RBEBTEPELE RIETER S 30 g B
JERBER A, N 8 F5K, 43 AR 0. 104 30, 40, 60
min, [FRERECT h, $EEC1 IR, &FAT 2 43, Wl
TREMSR, ITHEATHREE R, G810, 4
WK 1. oI WAERIER A5 0~60 min, ZE&PE5:
WHWHEER., G558, R 30 min.

®1 REHEXEBEENEE (n=2)

Table 1 Effect of soaking time on extraction rate (n=2)

10~ 12+ 15 f5K#H4T 5 82 1EAZ 56 .
22 MAEIHREERNEZR (n=2)

Table 2 Effect of water volume on extraction rate (n=2)

IKE/ME  TRERE%  HBE% LR IPoY
6 13.10 3.87 6.10
8 15.24 5.57 8.20
10 16.70 4.81 7.65
12 18.87 6.75 10.00
15 17.51 6.71 9.74

243 PEHUREELEE RELETER T 30 g, B
B, N 12 f57K, ¥R 30 min, 43 BRI
B2 0.5, 1.0, 1.5, 2.0, 3.0h, #2H 1%, & 7472
B, METRERZE, HERITARNEER, 45
GV, SRWEAER 3. W WLRE VR TESEHURT )N
0.5 h i # i, 1.5~3.0 h 272 FRE#ss. Wit
P 0.5, 1.0. 1.5h AT fE S IERL 5 .

*3 REEEXRBGEROENE (n=2)

Table 3 Effect of extracting time on extraction rate (n=2)

RE /M TRERR%  HRE% Zrer oy
0.5 13.22 5.79 9.04
1.0 14.63 5.04 8.35
15 16.91 5.00 8.65
2.0 18.31 4.46 8.22
3.0 19.42 4.03 7.88

R E/min TRERR% R/ % LW
0 15.19 4.10 9.20
10 15.51 4.40 9.73
30 15.03 415 9.25
40 15.19 450 9.81
60 15.99 452 10.00

242 NUKREEFESE HREEER T 30 g, B
R, 2R 6. 8. 10, 12, 15 f&/K, &ilg
30 min, [FIEFREL 1h, $EHC1 K, &FAT 2 4, D
ETRERR, ITHRITHREER. 451,
ZER R 2. AT LR G VERTEIRAEECN 12 58] IA
Bk, 12 15 FKRGETED S, Rk

244 RIGREIIELSE HIEERA 30g, EH
B, In 12 %7K, 2 30 min, FIFFEEL 1 h,
SEAIEREL 1. 24 3. 4 IR, FPAT 2 s E TR
B9, WEMATHRERE, 8600, 4R N
F 4. TULEREN 3 k. FRIEN 4 WK, LA VR HEIEA
N, FREL 2 UOMIERIR . BRIGIESE 1. 24 3 KT
Ja SR IEAZ R .

x4 REURBHEBIERNEM (n=2)

Table 4 Effect of extraction times on extraction rate (n=2)

RIE TREAEY% BBEY%  GAWS

1 15.57 5.00 5.14
2 23.68 8.57 8.50
3 27.55 9.36 9.46
4 29.08 9.90 10.00
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2.5 KIEIZHIERZREMIL &5 BERSKF
PR R IR 5 R, BUIIK A8 (AD L S Table S Factors and levels
IFE] (B). $REUREL (C) MM, K Lo(3% - SES
IEAZZRHEAT W, PAT 2 S, E TR B A/ B/h CIk
RRATIHER R R, (MRS VEY, USSR 1 10 0.5 1
SRR, BEKTIE S, ERRBRIG 2 12 L0 2
KUK 6, TTEDMHAERNLE T, 3 15 1.5 3
R 6 Lo3YHEXRIRI G ITFLER
Table 6 Design and results of Lo(3*) orthogonal test
LA A B C D TRE/E Y% HRRY%  GEW
1 1 1 1 1 13.94 7.33 4.60
2 1 2 2 2 23.61 11.66 7.47
3 1 3 3 3 28.58 14.32 9.13
4 2 1 2 3 21.77 12.94 7.82
5 2 2 3 1 27.80 16.36 9.92
6 2 3 1 2 19.94 6.58 491
7 3 1 3 2 24.84 14.78 8.93
8 3 2 1 3 18.20 6.44 4.67
9 3 3 2 1 27.30 12.60 8.26
;I%i K1 22.04 20.18 17.36 23.01
% K2 23.17 23.21 24.23 22.80
g K3 23.45 25.27 27.07 22.85
R 1.40 5.09 9.71 0.22
% K1 11.10 11.68 6.79 12.10
R K2 11.96 11.48 12.40 11.01
K3 11.27 11.17 15.15 11.23
R 0.85 0.51 8.37 1.09
2 K1 7.07 7.12 473 7.59
‘5; K2 7.55 7.35 7.85 7.10
K3 7.29 7.43 9.33 7.21
R 1.45 0.94 13.80 1.47
®T HRESH
Table 7 Analysis of variance
FSES e E S Rl H Ji#E FfE P1fH
A 0.35 2 0.18 2.21
B 0.16 2 0.08 1.00
C 33.10 2 16.55 207.71 <0.01
D GiR%E) 0.40 2 0.20 2.51
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AT L% IR ORI T 252 K/ MK C>
A>B, mIMTEN AB:;Cso RARBIXREN TZ
RS B Giit 24 o 862 FEIR R AT 4
REURSEER, SO ERFERER, RAWE L
IKIE T ZH AsBICs, BN 12 /%7K, $2H 0.5 h,
FEHL 3 K.

2.6 IIEIRLE

FRECETED O 30 g, AT 3 1, 4&iRfE T 2R
hn12 5K, $REL0.5 h, FREX 3 YGHATHREL, e
TREMR, HHERATAREE R, SR TRER
FFIE N 24.25%, RSDE N 3.03% (n=3), KK
IR R R IME AN 17.24%, RSD 1N 4.95%
(n=3), ZERFRHAIERKIR T 2. SH.
KR
3 it

ARSI Y (R EZG ) 2015 Be— A IEIUR
KK AT 2 1 HPLC 8 777 % B 464 T BRAT
RL @bk, e ik EE. irs. HES ML,
AR T KB A R ET 5 25 1) HPLC U2 777

SR I R m A R s R R, 7E A
R IR RIS — A I TE KR T2, e
FEIRIN T Z 900 12 57K, $2H0 0.5 h, $2H 3 Ik,
A HLIAERE R, ZR T EfkE, AF.
A AT,
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