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Preparation and quality evaluation of standard decoction of Alismatis Rhizoma
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Abstract: Objective To prepare standard decoction of Alismatis Rhizoma (AR) and establish its quality evaluation system, and
provide reference for the development of dispensing granules of AR. Methods A total of 18 batches of AR decoction pieces were
collected to prepare standard decoction of AR according to the standard process. Quality evaluation system of standard decoction of AR
was established with pH value, dry extract rate, fingerprint similarity and transfer rate of alisol B 23-acetate as indexes. Results The
mass fraction of alisol B 23-acetate in AR decoction pieces was 0.057%—0.267% with the average value of 0.156%, water content was
9.2%—12.8% with the average value of 10.44%; the pH value of standard decoction of AR was 4.11—5.60, dry extract rate was
10.25%—17.09%; transfer rate of alisol B 23-acetate from decoction pieces to standard decoction was 10.49%—17.49%. Conclusion
The established quality evaluation method is stable and feasible, which is suitable for the development and quality evaluation of
standard decoction of AR, which can provide reference for the development of dispensing granules of AR and related classic formulas.
Key words: standard decoction of Alismatis Rhizoma; alisol B 23-acetate; dry extract rate; pH value; quality evaluation system;
dispensing granules
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BB AL PRISEE A, FERE B MRS, i 2E g
HIF AR E R TR RO, #5058
BCTG-0916. BCTG-0914. BCTG-0915, Jii & /3%
$)=098%; M Ntaikal, 3EE Fisher AF]; KN
gEmg g aiigoK, AR prat.

18 S A A XK, & E R
Bt Hp 25 H9F T I AR] A5 5 32 AT Hh 24 0 s e R BR S RHARS
JE LYY Alisma orientale (Sam.) Juzep. FT-JHk
%, AMEREREERENE 1, hAadcd) st
Kbk BEEFERN, BFFE ChEZ ) 2015 4
WREER .

2 HEEER

21 FEIRREPERESHEENER

211 i Agilent Eclipse XDB-Cig okt
(250 mmXx4.6 mm, 5pum), WEIAHK-ZH5 (27 :

x1 1BHFBRAPERER

Table 1 Sample information of 18 batches of AR decoction pieces

oERs kg it I % EVaE A=) A= H A

S01 —% Fizye: Jentdest 2 TRERARTF Kt SA0241 2015-10-24
S02 ftc Fizye: Jentdest 2 TRERARTF Rt SA0241 2015-10-24
S03 =4 Fizye: Jentdest 2 TRERARTF Kt SA0241 2015-10-24
S04 —% i Z T B R 2R AR A 1401001 2014-01-03
S05 —4 i Z T BEH 2R AR A 1401001 2014-01-03
S06 G Fizye: AR R 2 A IR A F B607241 2016-07-24
S07 — i RigEFIAERAF H2016032902 2016-03-29
S08 =% | ZH T BEH 2R AR A 1401001 2014-01-03
S09 — g e F AR AF LY 1605065 2016-05-13
S10 i D Fizye: Je a2 TRERARTF Kt SA5191 2015-05-19
s11 & Fizye: Je a2 TRERARTF Kt SA5191 2015-05-19
S12 5/ figs Je a2 TRERARTF Kt SA5191 2015-05-19
S13 —% pa)i 2 [E T EIA T MR A IR A A 1406001 2014-06-06
S14 —% pa)i 2 [H T B IR AR IR A 1405001 2014-05-10
S15 e Fizye: AT E R R HIRAF 160801007 2016-08-01
S16 — figc s R =GR A F 61221001 2016-10-15
S17 — figc s R =GR A F 61220701 2016-07-15
S18 — figc s R =GR A F 61220802 2016-08-12
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73), #HE 30 C, HARGE 1 mL/min, R
208 nm; FHIGHENR L 23- 2 WRISEE B &R
i T 3000, HPLC faik & W& 1.

2.1.2 HHRGER IS B 23- 2 BERVS EE B X
HUE R, FEWE, INOIEH S 23- 2 EEEE B
21.52 ug/mL ¥R, RIS,

2.1.3 HHASIERIIHIE B SBARGE 5 50D
#1059, MHEMKE, BEAEHEHY, BEINAL
i 25 mL, %%, FOE R, 8 AR (T3 250 W,

\"23-1@%7%95@;@ B

% 50 kHz) 30 min, 4, FERRERE, HOME
ANVEIRRI TR, A, e, EUERIER, BpfSt
WA -
214 FERIE  FEEIECH IR S 10 pL At
BT 20 pL, % “2.0.17 TR Gk E,
W 2. SR RIMCLFES T, BTSRRI 2
(FRE 2 4) 2015 SRR AR R,
22 FERREBKSME

B ARZ) 2 g F4lT O & B R I
105 CHt 5 h, %130 min, FEFE, T 105 C

‘H\ 8 P L h, FRERTE, 2 XREZZE<5mg, itHIK
W‘MHI e 2 WE 2. SEEIHESS (hEZR) 2015
| SRR IR -
| 23 ESHRAROEATIRH &0
B HUEVE P 100 g, I 7 5 /K8 30 min,
| H‘ 23-Z e B [ 742 EL 30 min, E2HGER (200 BRI, 257 H
L S SR N 6 F5 K FAREREL 20 min, EHIER (200 H
OTE TR s w % % D, AJE2 K, BUEWGE 500 mL, DA,

t/min
1 23-ZEtiFEE: B MR& (A) MFERA (B) M
HPLC &%
Fig. 1 HPLC of alisol B 23-acetate reference substance (A)
and AR decoction pieces test sample (B)

24 FEBIRRREZTIRIERR S HNEENE

241 k% fF  Agilent Eclipse XDB-Cig (fiiA:
(250 mmXx4.6 mm, 5 pum), Vs NK-ZHE, #
FEYEfi: 0~5 min, 65%7K; 5~20 min, 65%~45%

=2

FBIR R REAREAFEIEN IR E

Table 2 Determination of evaluation indexes of AR decoction pieces and its standard decoction

- R 23- RS RE BI% TR K% bREGFIT 23- 2 EERE B HER% 23- LB PRIS IS
e 4 RSD && RSD JAEKE/(mgLl?') RSD/% -“F¥fH RSD B 2 2/%
so1 0.240 0.1 102 04 64.4 1.0 1569 01 411 13.4
S02 0.252 0.2 99 26 77.9 4.1 1337 07 4.6 15.5
S03 0.267 0.6 100 09 52.8 2.0 11.73 06 417 9.9
S04 0.183 0.2 96 02 425 3.3 15.47 0.3 5.60 11.6
S05 0.158 0.2 102 03 215 1.0 1432 08 547 6.8
S06 0.224 0.8 99 14 64.3 0.8 1339 14 493 14.4
S07 0.243 0.5 92 05 130.3 1.7 21.09 03 540 26.8
S08 0.060 0.4 112 05 2.9 6.2 11.76 05 412 2.4
S09 0.230 1.1 9.7 01 111.8 1.4 1840 03 525 243
S10 0.101 0.0 128 04 5.9 0.2 1338 02 497 2.9
S11 0.087 0.3 127 04 21.7 7.8 15.09 03 5.00 15.9
S12 0.095 0.4 94 02 9.7 0.3 1482 02 498 5.1
S13 0.145 0.5 11.0 04 20.5 0.2 860 01 451 7.1
S14 0.137 0.5 106 12 30.2 0.1 873 00 523 11.0
S15 0.198 0.5 107 0.2 51.8 0.8 959 01 527 13.1
S16 0.068 1.1 102 04 8.7 11 1733 05 4.86 6.4
S17 0.057 1.0 99 26 7.3 0.1 1101 03 484 6.4
s18 0.063 0.8 100 09 4.4 2.6 595 04 470 35
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7K; 20~35 min, 45%~35%7K; 35~45 min, 35%~
25%7K; 45~55 min, 25%~10%7K; 55~60 min,
10%7K; 60~75min, 65%7K; #:iE 40 C, AR
= 1 mL/min; K 210 nm;  BISESHR B 23-
LS EE B T EAMIE T 3 000, 45 5K IR I
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Fig. 2 HPLC chromatograms of standard decoction of AR

242 WIAIECH] 0 A A A, il
BOG R SR, WIS &R ONEERE, 5. B
FERAEZFER, B, BEERS mL &
25 mL &I, oK ERaZE, HEkkE 10
min, AH, MOKEESR, #5, i 0.45 um FfLIE
JEE, A3 pEA VA

243 IEFHEE FEEEH 23-LBEESEE B X
PR ARV 2.5 5.0, 10.0. 15.0. 17.0. 25.0mL, %
AET 25 mL &Y, moBEmRBEEZIE, B,

% “2.4.17 TUNEGKAFNE, SEFEESN 20 pL,

DAHERE SO AL bR, TR AN, Ll bt il
2k, BEIAJTFE Y=15 038.249 X—839.849, R’=
0.999 9, £k [l 43.04~430.40 ng. HU[Al—P3RV5IR
AR EZFIER AR (S01), % “2.4.17 iRt
WA R 6 IR, THE 23- OB B VT
FM) RSD N 0.5%. “FATHil%& 6 MGk v b
FIFIAAR SR (S0L), % “2.4.17 T Nt
WoE, HHE 23-CBLEERE B FTEWRER RSD N
3.0% . IRl — V5 R v A 1 17 77 B A G VA
(S0, 437l FHl%&)5 0. 2. 4. 8. 12, 24, 48 h
% “24.17 GUNBREEMANE, THE 23-4BEEDS
/i B T AR RSD A4 1.0%, B AEIR 5 VAR AE 48

h A Fa e B I B 40 23- 2 B RVE I B i &:(67.3
ng) KIEEEHHEZF 2.5 mL BT 25 mL &,
% 101U 23- AR5 EE B XTHE i 64.6 ng, 1%
“2.4.27 T i A PR E TR, 1% “2.4.07 T
RN, THE TR EICE N 100.62%,
RSD 4 3.3%, A1 VEMER ] 5.
244 FEEE B 18 #EEE bR, 1%
“2.4.27 TR i & AEA A (S01~S18), %
“2.4.17 TR BRI E, THEARAEA T 23-4
MRS EE B & &, 2RNE 2,
25 FERRREATINESEEEL
ERESEAER “2.4.07 T, BRI &
“2.4.27 WURTTE.
251 JFiEsEEEE HUE ORISR ARtk 7
AR AR (S01), % “2.4.17 Wi R it &b &
STHERE 6 IR THEL S EL i VA ARG R B B () A %o 0
AL RSD 3J<<0.5%. HX[H—HEEZEEIR A brifE
FEE (S01), 1% “2.4.27 Wi R 5i~FATHI % 6 1
BER VAT, 1% “2.4.17 TR ME, 1
B 0 T DG A T B IS T RO AR S 0 TR R P RSD 49l
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B 0 T DG AT £ B IS T RN AR S 04 TR R P RSD 495l
/NF 0.3%F1/N T 8.8%.
252 FERIE B 18 HETEMEDFIFE IS 2]
(1) HPLC ik B 3 N« 24 €3 45 20 [R5 AR DL BE
M &4.” (2004A KD HAEH, EEIX 11 fHEFE 5
(1) HPLC ik kT /00, K387 13 MLAHIE,
T 3; DL S0l AZRIENE, R EEE, HH
WO 0.1 min, S5FRIIX 11 HUFE S AH AL >
0.9, W3 3. @I X RS AEIN T H A 4 ANk, 7
FUENPEERE A, 9 TN 24-LBEAETERE A, 10
FUENPEERE B, 11 SNy 23-LBAERE B: LA
11 S0 SR, T B A G (1) A X O B T (8] A X6
WM, Wi 4. 5.
253 FROUENESHT K 18 HEEE N bRk
2 “2.4.17 U RS %A, FrfS HPLC a3l ]
SN R Eik TR S EE AR RUE RN RS (2004A
O B, 5 BRI 11 HERE S AR AL ¥ >0.9,
HA 7 HERESRIARBUEE Y >0.7. KRR 7 #LEEfh H
SUETEAT AN 4307, S08 K i p (il i >, 2,
FoAth 6 HEFE S TR SCEIRE AR 3 >0.8, W3R 6 A
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Fig. 3 HPLC fingerprint of 11 batches of standard decoction of AR and its control fingerprint (R)
F 3 1 #EFEIRAEREST HPLC 5 EERHEILE 754
Table 3 Similarities of HPLC fingerprint of 11 batches of standard decoction of AR
e AL
"™ so1 s02  S03 S04 S05  SO06  SO7  S09  S13  S14 SIS R

S01 1.000 0.998 0.994 0.976 0.874 0.995 0.993 0.995 0.925 0.987 0.972 0.986
S02 0.998 1.000 0.998 0.975 0.876 0.999 0.995 0.997 0.930 0.986 0.976 0.991
S03 0.994 0.998 1.000 0.980 0.893 0.998 0.992 0.995 0.942 0.986 0.985 0.997
S04 0.976 0.975 0.980 1.000 0.953 0.973 0.953 0.963 0.969 0.990 0.992 0.987
S05 0.874 0.876 0.893 0.953 1.000 0.881 0.834 0.851 0.979 0.932 0.946 0.924
S06 0.995 0.999 0.998 0.973 0.881 1.000 0.993 0.996 0.938 0.987 0.979 0.994
S07 0.993 0.995 0.992 0.953 0.834 0.993 1.000 0.999 0.897 0.967 0.958 0.979
S09 0.995 0.997 0.995 0.963 0.851 0.996 0.999 1.000 0.910 0.975 0.968 0.985
S13 0.925 0.930 0.942 0.969 0.979 0.938 0.897 0.910 1.000 0.972 0.974 0.964
S14 0.987 0.986 0.986 0.990 0.932 0.987 0.967 0.975 0.972 1.000 0.986 0.991
S15 0.972 0.976 0.985 0.992 0.946 0.979 0.958 0.968 0.974 0.986 1.000 0.994
R 0.986 0.991 0.997 0.987 0.924 0.994 0.979 0.985 0.964 0.991 0.994 1.000

4, ¥ 2 RIeGUEE AT b, ROVGEAEREZES,
zx-01 3 11 PRSI RSB, 2x-10 fREE 6
HLEERE R TR S B, WA 5. 2R KL z2x-01
RN R 2 F 2x-10 2%, FEH zx-01 2%
ok S i B T zx-10 28, ATAEE ikig A
ORI St pk 2 RS ZE S, HIX R ZE IR SE T
e GrEhE A SR fE R S AT 5
2.6 FREBFIIEIRER S HEBE. HEER pH E
3

R HONPETE R R bR 7 R Fe bR B &
W iebrR & E. UL 23-ZFAETEEE B iR

B THE RS2, G5 AR 2. L 18 #HEFE IO bR
#7715 10 mL, B OEEENZARILF, KiG
7T, 105 CHAE T4 3 h, B, ETERIEHAA
30min, FREFE, HHEHBER, WE2. 184t
B b imfiE &, FIA pH tHlE pH {8, W
%2,
2.7 FRAEBFIRENIR B A9 E

i LRTIR, FETIRAERE TSR, [FINHK
SCRIR AT 1 SR NI EAT, S A AL BE BRI S08,
S10~S12 DL K S16~S18 [sie i, PS4 114t
FEIS PE  AE SR R, B e BETE TOR b
HEZ 7 AR 0 H 430 9 B 2 10.25%~17.09%
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x4 HBEE 1 HEFBIRRFREZT R AEXTHR B8
Table 4 Relative retention time of 13 common peaks in 11 batches of standard decoction of AR
. AR B ]
s S01 S02 S03 S04 S05 S06 S07 S09 S13 S14 S15
1 0.169 0.169 0.170 0.169 0.169 0.169 0.169 0.169 0.169 0.168 0.169
2 0.237 0.237 0.238 0.237 0.237 0.236 0.237 0.236 0.236 0.236 0.236
3 0.256 0.257 0.258 0.256 0.256 0.256 0.256 0.255 0.256 0.256 0.256
4 0.386 0.386 0.387 0.386 0.386 0.386 0.386 0.386 0.386 0.386 0.386
5 0.508 0.508 0.509 0.508 0.508 0.522 0.508 0.509 0.508 0.508 0.508
6 0.533 0.533 0.533 0.533 0.533 0.533 0.532 0.533 0.532 0.532 0.533
7 0.597 0.598 0.598 0.597 0.597 0.597 0.597 0.597 0.597 0.597 0.597
8 0.659 0.659 0.659 0.659 0.659 0.659 0.659 0.659 0.659 0.659 0.659
9 0.712 0.712 0.712 0.712 0.712 0.712 0.712 0.712 0.711 0.711 0.712
10 0.838 0.838 0.838 0.838 0.838 0.838 0.838 0.838 0.838 0.837 0.838
11 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
12 1.104 1.103 1.104 1.104 1.104 1.104 1.104 1.104 1.104 1.104 1.104
13 1.229 1.229 1.231 1.229 1.229 1.230 1.230 1.230 1.230 1.230 1.230
&5 HAKE U MHFBRAREST R ETIEER
Table 5 Relative peak area of 13 common peaks in 11 batches of standard decoction of AR
s FERS U THT AR
S01 S02 S03 S04 S05 S06 S07 S09 S13 S14 S15
1 0.301 0.448 0.403 0.718 0.988 0.309 0.234 0.306 0.644 0.521 0.605
2 0.081 0.090 0.113 0.132 0.224 0.085 0.041 0.051 0.143 0.099 0.107
3 0.046 0.062 0.070 0.117 0.293 0.067 0.017 0.023 0.272 0.150 0.118
4 0.078 0.100 0.088 0.120 0.189 0.096 0.058 0.090 0.222 0.154 0.096
5 0.085 0.105 0.109 0.143 0.246 0.070 0.073 0.078 0.133 0.095 0.092
6 0.101 0.112 0.120 0.139 0.205 0.130 0.069 0.092 0.341 0.224 0.151
7 0.252 0.256 0.248 0.508 1.044 0.262 0.098 0.123 0.786 0.537 0.362
8 0.147 0.132 0.133 0.146 0.149 0.124 0.095 0.119 0.181 0.150 0.149
9 0.210 0.197 0.233 0.343 0.451 0.182 0.241 0.215 0.282 0.227 0.243
10 1.858 1.634 1.486 1.767 1.447 1.501 1.596 1.600 1.384 1.794 1.336
11 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
12 0.365 0.329 0.306 0.359 0.272 0.277 0.282 0.268 0.221 0.300 0.276
13 0.175 0.153 0.160 0.198 0.167 0.142 0.136 0.138 0.152 0.169 0.161
*6 6 HUFBIRAAEAT HPLC i EIIEAIIRILE
Table 6 Similarities of HPLC fingerprint of 6 batches of standard decoction of AR
Fedh o S10 S11 S12 S16 S17 S18 R Feah o S10 S11 S12 S16 S17 S18 R
S10 1.000 0.870 0.930 0.937 0.908 0.887 0.941 | S17 0908 0.876 0.778 0.996 1.000 0.998 0.994
S11 0.870 1.000 0.847 0.875 0.876 0.871 0.899 | S18 0.887 0.871 0.757 0.990 0.998 1.000 0.989
S12 0.930 0.847 1.000 0.812 0.778 0.757 0.838 | R 0.941 0.899 0.838 0.997 0.994 0.989 1.000
S16 0.937 0.875 0.812 1000 0.996 0.990 0.997
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21.74 32,61
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4348 54.35 65.22 76.09

t/min

B4 6 iFERRFRAERTIN HPLC $850E
Fig. 4 HPLC fingerprint of six batches of standard decoction of AR

zx-10

zx-01

(IIMERY 75%~125%), pH {i 4.11~5.60, 23-Z.fk
FIEWE B (IR % 10.49% ~ 17.49%( HI{H () 75%~
125% ).
3 TR
31 BFRA B EREAEI

BB btk iz 23-ZBEERIERE B S
FALFEE R 3G KR OFRYS A5 B DA
N, HAKEMHRZE, ARz f 2% 2R
DIACHIREUAT, IXTE— @A EATTR IRV v oy
23- LR F IS IE B IR B BUIC 1 THE RS 2 K 55
BEEUE RO BHER ) CIGIRBGRTS ), 150
1 23-LWEEISEE B SREUBCN A, i3
T BT E R R BUE AR . (HA SO L Rl
NFEAWR R LIRS N FD Az ) & L RE
JiRRL I ER S 2, A DK PRI R A
TENIRFETR AR . @BER S AV & BORE I . A
BRI, BRIRES A, AR DA — e
BEAT 43T BRIRE S LA, 400 R VA AL 2E

76.09

t/min
5 FBIRAMREIATIN 2 3 HPLC #5805
Fig. 5 Comparison of two kinds of HPLC fingerprint of standard decoction of AR

HALICUEI, A0 AR AL BT 7 77 P A 218
FARKSZA, A2 FR bR R o3 B & Bl E . 1
BB AR TR Ah, 5 AWK ArdE iz 7
FAERZERIAFE, HEAEEER RS s
Ry, AR EAWASE, Fit, SIERR
HEZFIEEEAE. EEMES NG, Brol, 22U
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3.2
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Fig. 6 Mutual transformation of some chemical components in AR
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