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Study on the Extraction Technology of Phenolic Acids from Anemone altica
YANG Xiaodong, LI Fubing, MEI Jiao, YUAN Hongjia, LIU Xingwen, LI Bo (Dept. of Pharmacy, Chongqing
Beibei Traditional Chinese Medicine Hospital, Chongqing 400700, China)

ABSTRACT OBIJECTIVE: To determine the content of phenolic acids from Anemone altica, and optimize its extraction technolo-
gy. METHODS: HPLC was used to determine the contents of mono-ferulyl tartaric acid and ferulic acid from 4. altica; using the
total contents of 2 index components as index, volume fraction of extraction solvent, extraction solvent volume,. extraction times
and extraction time as factors, orthogonal test was used to optimize extraction technology, and verification t€st was conducted. RE-
SULTS: The contents of mono-ferulyl tartaric acid and ferulic acid were 0.059% , 0.002 5% , wrespectively; the optimal extraction
technology was as follow as 30% ethanol 600 mL added to 20 g medicinal material, extracted twice, 90 min every time. In verifi-
cation test, the average contents of 2 components in extract were 0.297 1%_(RSD=364%, 7=3), 0.004 1% (RSD=5.11%, n=
3). CONCLUSIONS: A method for contents determination of mono-ferulyl tartaric acid and ferulic acid from 4. altica is estab-
lished; optimized extraction technology is stable and feasible.

KEYWORDS Anemone altica; Phenolic acids; “Mono-ferulyl tartaric acid; Ferulic acid; Content determination; Extraction tech-
nology; HPLC; Orthogonal test
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2.1 HPLC &N E 37 &5 52 B 28 Bt i 4 B2 0 B 22
BHEE
2.1 @i% &M @i%kE A Cs (250 mmx 4.6 mm, 5
um) ; T ENAA 2 (A)-5 0.1% = LIRIK AR (B) 5
T A 1.0 mL/min; #5904 Sy 323 nm; #1730 °C 5
HEREARBN 10 uLo B EEBEMEZ5F T : 0~8 min, 15%
A;8~15min, 15% ~30%A ; 15~25 min, 30 %A .,
2.1.2 XFRESAIC A ORI SR B A (1) X B IE
P8 YR < VRS R BB BT 200 P T Ay T R B AR S, 43 il
T 10 mL A, 0 HE B R0 R A R 45 RE A A AR i
W o P43 DA b A% kL v EE B BT 20 PR Ty 7 R e R
%100 pL, & T[] — 25 mL i, Jin H s 22 ) B AR
B0 BRI 35W  T YR v BL BT 2 PR T T R o L
F4 Bk B2 43 594 0.1.,0.02 mg/mL . (2) At S -
JUT B 25 A 42 60 °C 15 B e A A, 24 60 H i .
FREUAE 25 R 1 g WEEARE , B THIEHRIEHRS S
T 5% IR 1Y) Y BT 25 mL, %5 9, $5] , R i
it A (40 KHz, 100 VA) 4260 min, B A 5 PR
FE Ui, FH % 5% W R ) R Vs #2802 T o o, 45
B0 (3 000 r/min, 850242 7.5 cm) 5 min, BT,
0.45 pm AR MBS, S & AL N A8 8
2.1.3 BEMERE o5 2.1.27 B AR S X
I 45 R AW 10 pL , SRRI T, ZE S i A
THAEARE 0, i ] LTS
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Figl HPLC chromatogram
2.1.4  bREZR A EE T A i b R X B A TR
0.5.1.25.2.5.5.0,10.0 mL, & T 10 mL i, A BEE
5% 10 mL, 15 RGN B SL R . B R WTE R 22 1Y
T Z T 43 T HERE 23 A, B Jo o U RE A P A T
FE 3K, LA 3 WU TR AR A A AL s (p) | Jot 2 9k 32
(mg/mL) A HE AL bR (x) PEA T2 M BT, 75 5 B SR IRV A1
PR AN BT BRIR (1) 819 7 #4300 2 y=11 T46x+11 217 (r=
0.999 8) .y="68 995x+3 830(r=0.999 3), — K il i it
LT R4 531°4 0.005~0.100,0.001~0.020 mg/mL.
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2.1.5 KEEEK 4R I 0.05 mg/mL [ FL BT
BRMETT A1 12 .0.01 mg/mL Y BT ERER X FE S 10 uL, 81
SR RE 6 YK, 25 S o I 20 R TS Ay R T 0L R Y e 1 AR
RSD 4l 1.3% 1.2% (n=5) , RENZ G B LT
2.1.6 HEEMIE KHFRER— U BRSNS
03 B0y 1 g, BABERAN B 4 0 A 7 A 3 A
FE o 2L PR BRI £ R | BT A0 R U4 1T LY RSD 435l
H2.1% 1.8% (n="5) , $/RILIEALBIFE S E 52 Pk R AT
2.1.7 FREtEREe  BUU ENH AR A, S BRI
T 0.2.4.8, 12 h s PP B AR IR A 2 BT AR ) T
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VAR TR 5 T B T R i, MRV A 5 R IRy 2 00
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M4 95.0% .92.0% .90.0% (RSD ¥IAHEIT 2,519 =38 )
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1 B AR A TR, T QN 1T I R S R AR 3
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Y24 B S8 25 O T A T R AR IR 1 o 43 i ol
0.059% +0.002 5% (g/g) -
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ARV AARFR 20 B30 B IO 7] RN AR IR (8] C LAl o5 T B 1B
T I R R, 5 TR 3 DL o bR T ) 3 N R
P S i e
2.2.1  FRBUBFMATMEL K25 M YRR B 20 g,
PRI ol 2 UK, LA S W3R 1, 43 3 25 S 4R B
F Z BEAS ) B AR B4 %0 (30% . 50% . T0% . 95% ) i 42
BUOR . RBURR NG 1222000 a0, I ok vk 46 1
P A R ARBU R 2 RS i SR L 1

128 1], AN [ AR FR A3 85 2 B4R BOG H B i 1 43
() E5 34— RN, 30 % O B4R IR S8 R TS A
P A R T 50 % AR B H | o R B
MR R B BRI RE AL o DR IHGTE T 58 i 50
PRI I F AR A4 T I 2 10% , B IE A8 ik g rh
LRI ROR N 10% .30% 50% 37K
2.2.2 JRIRER] P 2RSSR RS 20 g, SRR AL
B2 R 2 Uk, HeAx J R L3 2, 43 591 25 AN [R) 18 U [
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(R 40,60,80, 100 min) Y FLICR o $2IUS B #RAE
[F]“2.2.17 30, 25 3R LR 2.
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Tab 1 Investigation results of volume fraction of ex-

traction solvent

e CEE I R SURER [ g ITHREG RS
COMs WM Ban R U mARG R
1 30 2 30 400 11.73 0.1902 0.005 6
2 50 2 30 400 10.65 0.078 4 0.001°8
3 70 2 30 400 9.86 0.0295 0.0005
4 95 2 30 400 799 0.1309 0.0053
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Tab 2 Investigation results of extraction time
. g TR BHRE RN PRHREG RS
BE B b HR
s hmiﬁ)lj ?/X,Xw\, JE],min E,mL H%iv% Wﬁéﬁ,% Ev%
1 30% LR 2 40 400 1197 0.138 4 0.004 6
2 30% L8 2 60 400 1224 0.1772 0.005 1
3 0% 25 2 80 400 12.82 01151 0.0050
4 0% 2 100 400 14.58 0.0620 0.0042

R 2B R IR  ANTa] (R EUE [B) X 48 AR i o 5 1
P — 2 0520, S2 U A FE 80~ 100 min Ji5 , 759 28
A B FR BRI R 1 i RO T B, R IEAS
TR R ERU E] 54 30,60 ,90 min 37K -,

2.2.3 FRBUAFE RGBSR RIS B 20 g, SRR
B 2 I, HAR SR L3R 3, 43 |25 AN [ ) i BB
7 (400,500,600,700 mL) A FE AR . R HUS (145
VERR“2.2.17 550, 45 R W3 3.

=3 RIBFIEETRESR
Tab 3 Investigation results_of/solvent amount of ex-

traction solvent

I HHT H R ¥ o A A
1 30% LR 2 30 400 1123 0.1623 0.004 1
2 30% L 2 30 500 1246 0.1612 0.0040
3 30% L 2 30 600 12.99 0.1714 0.0043
4 30% L 2 30 700 13.88 0.1643 0.0049
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Tab 4 Levels and factors
KT

i ACGREGERIABAYED % BURRUARIE) L CORAUED  DURKUH)  min
1 10% 400 I 3
2 0% LB 500 2 60
3 50% L 600 3 %

fitp e o) 2 R P RRE R A IR R 2 0 I
FEPRIE o 1 & O MR R 2 HE S 4R IR
5, i ZE WA R LA 6.
x5 HERAEER
Tab 5 Arrangement and results of test
F1Rik Fautn i

R i ] e o
b S0 PR e s R e g wey
’ el KO XAl KOS XA X
i, % i, %
0.0812 0.0015 00827 00737 00014 00751 0.0789
0.0909 00027 00936 00976 00028 0.1004 0.0970
01282 00036 0.318 01063 00028 0.1091 0.1204
02613 00033 020646 02689 0.0035 02724 0.2685
02319 00017 02336 02335 00018 02353 0.2344
02842 00031 02873 03094 0.0030 03124 0.2999
01938 00033 01971 0.1585 0.0038 0:1623 0.179 7
02185 00036 02221 04900 0.003 5 0.1935 0.2078

3 3 2 1 0.1460  0.0028 10.1488 ©.0.182,5%0:0028 0.1853 0.1671
K 0.099 0.176 019 0.160
K 0268 0.180 0.178 #0192
K 0185 0:096 10.178%, 0.199
Ry, 0.169,0.020 0018 0.039

®6 FAEDWER

Tab 6 Results of variance analysis

© oo —1 o o = W o —
G o o o — — —
o — L o — Lo o —
— L — Lo o Lo o —
© o o — Lo Lo to —

IERE  RET A i F P
A 0.086 2 0.043 147.220 <001
B 0.001 2 0.001 2331
C 0.001 2 0.001 2150
D 0.005 2 0.003 8873 <001
®E 0.002 9 0.000

e Foos(2,9)=4.26, Fou(2,9)=8.02
Note: Fos(2,9) =4.26, Fon(2,9) =8.02
H 5 22 3 A A SR T S e R ) TR AR R e R
YA R ERCR NASD>B>C, IR A D BAHK
BEMEEm (P<0.01), M % B .CEMEK/N,
g5 b AR IS B LY B TR By R L SR I T
N AB.C.Ds, BIZG A 30% 2% 600 mL [8] 3 $2£ 5 90
min, $2E2 K.
2.3.3  BeubiEy B3 UL A, A0 500 g, 3E 2k
T, B de L T 20 AT 3R B, SR ORI 12 J2 20 A aok
U o3 AE TSRO, U TR TP AR R
FEARE T B ST BREG £1 R BT BRI 5 i S5 IR LR 7
HH 3 7 0] DL, XA ROk 2 B A T BRI, SR IR)
rh 2 R AR 0 ) e A B DR R R A i g 4 R B
A, FLERIBGS 5 U E SR i AR I T 2880E (T 7.
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Tab 7 Results of validation test

8 Bl % SWUHERAGEE. % WR@RER % BMEHE.%
I 138 02866 00039 02905

2 146 02964 00040 03004

3 143 03082 0.0043 03125
T 142 02971 0.004 1 03011
RSD(%,n=3) 284 364 sl 344

3 g
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FIASAR PR TR AL SO R it e, (RS
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A 2598 RO — R B 2 450, AR K

FRE R, UG A3 fif R, AR 12 FEAE S I R B IR
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25 b AR B RO U B i BB A A R
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