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BWE. BN IPMRIEZEERESOTE, Ak @57 HPLC #8801, MERERIER . 23-ZMRER B, 23-2
FEZETERE C, BEIGEE A, G B, AARMER T . AARMEST . AARMNBRTM Y &&, HEEBERLHER, &R 15
HEIEUERE S S0 RS AT 20 G R T 0. 95, KA BUSSF 554090 23- L BEZRIEEE B 180. 86 pe/s.
23-ZPRPETEE C 18,65 ny/g. RGN 34.74 ny/g. HEISHEE A 17.65 ng/g. HFI5HE B 238.19 pg/g. HARMNEE 1
2.85 ng/g, HARWEEL 6.38 pg/s, HARMNERIL 15.42 pg/g, TERA-BRMERES T, 23-Z BTG IE B, 23-LBE G I
C, AARWNE T . AARNET, AARNETSEEERES NN 12.09% . 16.45% . 3.93% . 12.17% . 34.37% , 4543
HERET B N 15.2% ~20.2% . 4518 HPLC f88 EEEE & & S D@ v Fl 4801 BV5 A Mirs W s i, I HE
JrfF I Rt %
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Quality evaluation of benchmark sample of Zexie Decoction based on HPLC
fingerprints and content determination
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ABSTRACT: AIM To evaluate the quality of benchmark sample of Zexie Decoction. METHODS HPLC
fingerprints were established, after which the content determination of epoxy alisma ene, 23-acetyl alisol B, 23-
acetyl alisol C, alisol A, alisol B, atractylenolide I , atractylenolide II and atractylenolide Il was performed, and
the transfer rate and paste yield were calculated. RESULTS There were 20 common peaks in the fingerprints for
15 batches of benchmark samples with the similarities of more than 0. 95. The average contents of various effective
constituents were 180. 86 pg/g for alisol B 23-acetate, 18.65 pg/g for alisol C 23-acetate, 34.74 png/g for
alismoxide, 17. 65 pg/g for alisol A, 238. 19 pg/g for alisol B, 2. 85 wg/g for atractylenolide I , 6.38 pg/g for
atractylenolide II , and 15.42 pg/g for atractylenolide Il , respectively. In the decoction piece-benchmark sample,
alisol B 23-acetate, alisol C 23-acetate, atractylenolide I , atractylenolide II and atractylenolide I demonstrated
the average transfer rates of 12.09% , 16.45% , 3.93% , 12. 17% and 34.37% respectively. The paste yields in
various batches of benchmark samples were 15. 2% —20. 2% . CONCLUSION HPLC fingerprints combined with

content determination can be used for the quality control of benchmark sample of Zexie Decoction, thus provides a
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reference for the development of its compound preparations.
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content determination
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ALK, IS EAFIR, FEiLE ., K
1 N /1) 01 Q7 T = = L AN 71 SN | B E I AV 2 (B
FHUT W AR 8 LA s ey 3 T v O
FRRIAE . AZ% | AR ARDRERR I 9 S5
W, JrRcRE, BATT BTN TR

BT, FEHIERTER RS LA
(g B (4t ), Wi (kR
2 My H SR B 2 B 0T TR 2 2 i T ROR$E
SR GRAT) ) R, R IR E Z R AR B AR
2 ML Ty AT B B e B A SRR A, FTT
JEFBT Y, FEUERE S — MO R . AR ET
PR, XTI S, DAHBRE R B
A RORR RS MR, S RE A XTS5
MREES S HET, S&T VRS 7 56 AR i 0 4
WA, SEBRREAED LIRS W R TR R SR AR 5
WIR T 2508 IR - S A s R, (H B 7E SEPR
AT B AR A i A S TR I SR IR AN 2y
M=, IR “—®iia” Al ks, EE
PRSP ERTIRAE R B AR &, W10 EE 57 L HPLC
Fe SRS S B ik, DUy B v 4
HEARHE , Rl As Ay A 5 O I e B4 LAl
1 ##

1.1 M3%E  RI100 BfEFE 28 AL (i1 Buchi 24
A)); XS205 BYHL FKF (En MR DR A 2 A
A]) ; KH7200E 2@ A PIEER (B ILARAH A Y
AT ; Heraeus Multifuge X1R Y 2 4 R 25
DAL [ FEER CHERBHE (P D) AR ]; Agilent
1260 B R0 G (SEEZHER AT o

1.2 &A HAARHME T (5 111975-201501) |
HANE T (#5 111976-201501) . HA N I
(1t 5 111978-201501) | 23-Z. BEF 15 EE B (L5
111846-202006) . 23-ZFEFETERE C (L5 112062-
202102) X RSN, 4 BE 23 5 99.9% . 99.9% |
99.9% . 98.3% . 99.2% , T EE 2G5
FEMFIERE; PRIEEE A (HiLS MUST-22110115) | %
TERE B (IS5 MUST-22070410) . BEFERK (it
5 MUST-22112709 ) Xt F& &y, 4 & 4 5 K
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99.49% . 98.44% . 99.59% , HJWyT AR S Wik
YR ARAR, OEeisal (£E Fisher 24
w); KAk (A .

1.3 #H54n WERE, ARAHME 154,
OB T TN Z IS | WA g, &
VU145 T B2 25 B2 e J5 T B S D1 S8 B, PF
15 (Z1~715) . AR (B1~BI15) A LIARN L

W IR S J5RE, 202020 4ERR (P E 2 )
L 7 A

2 HERE4ER

2.1 &5 M Agilent Polaris 5 Cg-A 3% #
(250 mmx4.6 mm, 5 um); FEIHZHE (A) -K
(B), BEIEVEML [4% ~16% A (0~10 min) ., 16% A
(10~20 min) ., 16% ~51% A (20~64 min) . 51% ~
52% A (64 ~84 min) ., 52% ~70% A (84 ~ 102
min) . 70% A (102 ~ 117 min) ]; KB & 1
ml/min; i 30 °C; R 208 nm; &
20 pL,

2.2 AREHASBHE SAIUFEE 69.0 ¢ AHA
27.6 g, ETHERET, N 400 mL oK, fnEiRH
60 min, A E B J5 5% SO RS 2000, +F
%230 min, BUTF, i 120 Hidug™, RIS, (Al 6]
#1548t (g5 ZXD1~ZXD15), B4, FidHl%&
TAAb T RIE | ok RO MRS 5 Ok 2
BEREZEW AR ChRE g CHHE B3R
(‘TR F43 EHHR) ) DEEGCHEE
B—,

2.3 BHXSRE R A& R WRIBCEMERE S 1 mL,
HBEZAZE 2 mL, @408 30 min, B, B2,
50% HIEEAN ISR T, $E5), 3 0. 45 wm AL
UERE, BN, [IEEHIE 154y (405 S1~S15),
2.4 MMASRERAE BT EFRERA,
Fie 2,27 WUR Tkl A R B BATERE S, A%
W1 mL, #% “2.3” WOkl BAS. PRI
AT FRAR L TRk A RS Y B A
VSR .

2.5 ATRGRERB & KHE PRI X IR S
50% R i, B A 0l B 23-4 W TS BE B
269.342 pg/mlL, 23-Z BTG R C 78. 368 pg/mL,
WA FTE M 67.100 pg/mL, P75 A 45.000
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pg/mL., FEIEEE B 116.250 pg/mL, HARNEE 1
69.250 pg/mL, FHARNES I 75.050 pg/mL, AR
PIE 11T 91. 350 wg/mL AYIEW, HIFS,

2.6 HPLC 34 B#E s

2.6.1 MEHmBEAE WAl — IR (S,
fE 2,17 TaGE M R HEREINE 6 IR, AIFIARIA
Bs g 2 08, 45 4% 2 W AR G O) B B[] RSD 2
/INF0.1% , FXFIETE R RSD /8T 3. 04% , B
INEAE R B R AT

2.6.2 faE Ml BCFE — O SR R
(S1), T0, 4,8, 12, 24, 48 h £ “2.1” i
s TR, DIEARAER L A2 8,
1545 H A7 U AR X 7 B4 B B) RSD ¥/ F 0.3% , #H
Xif i i AL RSD /8T 3.82% , FKHIF W AE 48 h
PR E PE R

2.6.3 EEMIRE BELMERS (ZXD1) @&,
e “2.37 TR AT 6 ki W, FE
“2.17 WEAGESRAE T #EFEDE, DIERNER TN
S A5 4% AT 0 AR X B B E] RSD #4708 F
0.2% , HIXFEEmAL RSD #/hF 3.19% , £Hi%I7
BEEMERLE,

2.6.4  REIEA A HC 15 Ol S A W, 1E
“2.17 WA SRR SERE I, AR OCEUE LAY R
A PR S EE UM R AT (2012
W), LA S15 AZH, 5 il 58 824 0. 1 min,
SRR, a2 SR IE A Mark 06 DT JC £ 57
fegrElE, W 1~2, SehRa 20 AT,
xRS RS 3)  HeHR A 6 A4S, 43l
h11 S (MRS . 12 50 (FR N
I, 35 (HRABRIT) ., 14 50 (FEEE
A) . 18 SlE (FIEWEB) . 19 51§ (23-2BkFTS
s B) o P I B R € 5 ] B X R A T i 0
g, ZIE1~7, 10 BEE, ARG,
9, 11, 14, 16~20 K H B TS, g8, 12, 13,
15 RHEZAHAAR,

WRIE, Vs Ry . IRE It T SR
AR 12 S (HARNBRIL) AZM (S),
DA A AR XA B ] RSD 24/ 0.3% , LA
XFREAE SUE S 2 BT AL PR f . S5 5R, 15
FHEJE LA S AR ARLEE 5351 R 0.995, 0.978, 0.979,
0.981, 0.996, 0.973. 0.992, 0.999. 0.997,
0.988. 0.980. 0.975, 0.963, 0.998, 0.984,
KT 0.960, FIHAIE T e, AFEHRAE
Z ] B o i 25 SN
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Fig. 1 HPLC fingerprints for 15 batches of

benchmark samples of Zexie Decoction
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Fig.2 Reference fingerprint for benchmark sample

of Zexie Decoction
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Fig.3 HPLC chromatograms of various constituents
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2.7 AE. BHBENE PEISEE B 0.17% . 0.45% . 2.73% , 23-ZBEPEI5HE:

2.7.1 A& KK 23-ZBERTEEE C 246
nm, FRIGEE A, FIEE B, ARG, 23-20
FEGEE B 208 nm, FIARMEE I 276 nm, FIARNES
. AARNEST 220 nm, HAE “2.17 5,
2.7.2 ZRPEXRRFEE  OKGEWIBO B RS &
50% H AR AR BE 1, 10, 20, 50, 100, 200 fi,
fE “2.7.17 BUEGESRAE T HAENE, DO IR 5 5
R A bR (X)), WBEHEBURNASR (V) i
FEIA, 530 1, AIAIS A TE4S A T N 2R
PERR BAF,

K1 BERDEEXR
Tab.1 Linear relationships of various constituents
Lt/
% EVEpy r .
(pg-mlL™)
IR BEE I Y=22.081X+2.790 0.999 9 0.336~67. 100
PETEEE A Y=22.203X+1.354 0.999 9 0.225~45.000
BRIGHE B Y=23.210X+21.411 0.999 9 0.581~116.250

23-ZBEFETERE B Y=19. 170X+10.233 0.999 9 1.347~269. 342

23-ZBRRTSEE C Y=30.652X+4.536 0.999 9 0.392~78.368
FIARMAEE T Y=110.282X+13.644 0.999 9 0.346~69. 250
HARPIEE T Y=88.923X+12.568 0.999 9 0.375~75.050
HAR PR T Y=56.491X+9.289 0.999 9 0.457~91.350

2.7.3 MEmE, REM, EEERE 56l
“2.6.17 “2.6.27 “2.6.3” WK HEELE “2.7.17
W s 2 T HERE D, A5G % . R
(48 h ), F& PRI v 45 53 W i AR RSD 43 ]
R PETE K 0.93% . 3.58% . 3.02% , 23-Z P

C 0.21% ., 0.47% . 0.53%, 158 A 3.30% .
2.76% . 2.63%, ¥ 15 BE B 0.47% ., 0.50% .
1.32% , FAARMNEE T 0.89% . 0.68% . 1.59% , H
AWNEET 0.31% . 0.58% . 1.04% , 1A g
0.21% . 0.56% . 1.10% , FKHLENE T ik
FEM . AW 48 h R EPER AT,

2.7.4  JnAERNSCRIE: B LT OO
HEFESY (4R ZXD11) 6 £y, F 100% 7K Jn A%
MRS, 2 “2.37 TF ikl & AR A, T
“2.7.17 WG SR E, A R,
GEIR A IR 1R Ay 0l Sk I SRR TS U
100. 22% | 23-ZBEFETEEE B 95.29% | 23-L Bt
fE C 93.61% ., FEVSHE A 81.11% , ¥ I5EE B
91.26% . A AR N R I 80.34% . A R N I
97.16% . H A N Fg M 98.42%, RSD 4 % A
5.35% . 3.87% . 5.16% . 4.60% . 4.08% . 5.08% .
7.02% . 3.55%

2.7.5 ZERSHT OREEE W 15 kR v T A
20 pL, £ “2.7.17 WA KA TN, 1T
AR, SRR 2, RUILATH, RIEEE AL BRI
f B, 23-ZBERTERE B & &k shiE R R, il
SEPE£30% HIFE S 20 3 4, W RE S RIE R
B 32 AATRE , BUR R A i 45 B 3 1A
TEERA K,

K2 BHRATE, HERWEER

Tab.2 Results for determination of various constituent contents and paste yields

Fht/(pg-g™')

WY ek AAARI GARET  wEm A mmme oot ZOME ey MR
{5 B 15 C
ZXD1 27.63 17. 67 8. 15 14. 18 311.12 179. 80 13.61 3.76 16.3
ZXD2 30.22 18.03 6.75 17.73 141. 41 124.23 16. 49 3.59 18.2
ZXD3 34.90 12.45 5.87 16. 44 343. 94 226. 68 19. 33 3.44 17.3
ZXD4 37.51 14. 49 5.44 16. 19 135.17 123.28 13. 86 2.44 15.5
7XD5 30. 63 15.35 6.18 18. 63 245.74 180. 18 28.24 3.12 18.2
7XD6 18. 19 16.27 5.82 14. 41 88. 66 101. 36 20. 96 2.29 20.2
7ZXD7 30. 64 13. 64 6. 06 12.51 333.11 213.56 15.99 3. 11 15.7
7XD8 45.75 20. 25 7.94 19. 74 241.98 204.72 17.13 3.31 17.9
7XD9 40. 86 24.24 11.02 20. 87 275.53 223.717 17. 65 3.01 15.2
ZXD10 33.18 14. 88 5.99 15.17 371.99 235. 15 19. 60 2.75 15.3
ZXDI11 42.75 12. 67 5.73 13. 80 174. 15 165. 63 16.72 2.50 15.6
7ZXD12 57.58 9.32 3.77 29.24 383. 06 262.73 19.72 2.22 15.9
7ZXD13 16.77 16. 16 6. 58 10. 41 76. 40 83.72 19. 63 2.02 19.8
7ZXD14 42.54 14. 28 5.71 16. 45 223.58 199. 78 16. 86 2. 60 15.9
ZXD15 31.95 11. 60 4.72 28.93 226.99 188.23 23.97 2.65 16.7
S 34.74 15.42 6. 38 17. 65 238.19 180. 86 18. 65 2.85 16.9
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Z 02020 4EpR (TPEZGIL) IS O
ME” W7, MWE 23-Z B I5RE B, 23-2. 0%k
PR C o i, T AR S &
T, S RS A ST B IR IK B 28 R A
SR E T (R, e RN T
I, WAy & &, TH5H R O B A 5 0 5 7%

R4 BN K 3, ok Al 1, ZXD4, ZXD6,
ZXD12, ZXD13 H 23-Z W% 15 BE B M ZXD6,
ZXD9 AR BRI B R 3578 35 E 1 £30%
A IEAAEIZIE IR 8y, AR o i e R R 3
FE£30% LAPY, FEBHIEAERE Sl & T 280E

®3 FEARA-BEEEREBRNESER

Tab.3 Results for transfer rate determination of decoction pieces-benchmark samples of Zexie Decoction

BV AR I iR/ mg

FEUERE it 1 R/ mg

A

% M gz rke fAW R

23-Z.Wk  23-ZFk

2L LI ey ke R
{4“{5 =15 Eb I Eb i E‘sb m
M B ﬁ% C H H H

HARN HAARA AARA
fiit 1 Bl ERID

gi wEC RT RN RN @ﬁ gf

ZXD1 151.498 1 8.1751 7.2570 5.828 0 5.2127 17.3867 1

ZXD2 141.3814 12.5978 6.4744 4.6828 4.5138 11.9762 1

7ZXD3 142.8421 8.9070 6.7916 4.4039 3.776 2 21.896 8 1

7ZXD4 150.214 1 10.3164 7.4617 5.636 8 5.0648 11.909 3 1

ZXD5 146.384 9 14.4728 7.7859 6.1118 5.4257 17.387 3 2

ZXD6 127.748 2 15.603 2 6.0227 4.1885 3.4758 9.7911 2.0250
7ZXD7 163.568 5 8.8525 7.0142 5.6555 4.7480 20.6725 1.547 8
7ZXD8 152.5357 9.6384 7.6993 6.2468 6.098 6 19.776 3 1.654 5
ZXD9 150.7593 9.9792 6.8753 6.9029 5.2282 21.6159 1.7049
ZXD10 146.4922 9.6778 7.9443 4.7887 4.1307 22.7155 1.8932
ZXD11 142.394 1 11.3004 5.8813 3.6577 2.8242 15.9836 1.6137
ZXD12 143.741 7 9.968 9 6.5218 3.8303 3.4660 25.3800 1.904 6
ZXD13 123.803 3 12.993 6 5.748 1 4.2258 3.7221 8.09 0 1.898 4
ZXD14 157.478 8 9.588 0 7.701' 1 6.1584 5.0228 19.278 4 1.627 3
ZXD15 117.2254 14.4855 8.7753 4.146 6 3.2778 18.1640 2.313 2
P 143.871 2 11.1038 7.0636 5.097 6 4.3992 17.468 7 1.801 4

.3165 0.3637 0.7882 1
.5900 0.3464 0.6510 1
.8674 0.3320 0.5674 1
.3394 0.2362 0.5257 1.4001 7.93 12.98 3.16 9.33 27.64
.7255 0.3007 0.59 4 1
1
1
1

L7087 11.48 16.10 5.01 13.53 32.78
L7378  8.47 12.62  5.35 13.90 38.50
.2023 15.33  20.97 4.89 12.88 31.84

.4813 11.88 18.83 3.86 9.76 27.30
L5713 7.66 12,98  3.67 13.43 45.21
0.3014 0.5866 1.3200 12.64 17.48 4.30 10.37 27.80
0.3196 0.7667 1.9564 12.97 17.17 4.15 12.27 32.08
0.2903 1.0644 2.3416 14.34 17.08 4.22 15.42 44.79
0.266 0 0.5789 1.4371 15.51 19.56 3.35 12.09 34.79
0.2414 0.5531 1.2227 11.22 14.28 4.10 15.12 43.29
0.2147 0.3645 0.9006 17.66 19.11 3.29 9.51 25.98
0.1957 0.6359 1.5628 6.54 14.61 3.40 15.05 41.99
0.251 0 0.5514 1.3784 12.24 16.97 3.26 8.95 27.44
0.2553 0.4551 1.1194 15.49 15.97 2.91 10.97 34.15
0.2757 0.6165 1.4894 12.09 16.45 3.93 12.17 34.37

0.2208 0.562 4

2.8 HEFE KB 15 HEAEAERESY, B 20
ml, BTHEHEZELEIF, KBZET, 7£105 CF
T3 b, R fiE, IPRHER, AXNNHE
R= (THE /B xR & SR BV IR B
) x100% , Z5H UK 2, HILAI A, Bk ZXD6,
ZXD13 HF Hams = Ah, AL R SR MERE & 1Y I 3h
T HSEYE R £10% DL, #54 (GE1CZ
75 W 2552 5 R 0 IR v ) R R R R Y (FE
REIRG) ) FHRKER,
3 g
3.1 B, BRGIERP LT ELEE A
oy MG EE T AN RERE | R WA, vk
PRARFY . FEIR . PRBL R 45 o (i I A 43 B R
B, BRAWIEN “2.17 TR OIS, B4, |
TR S A5 B R R A, T H R A
T R T T, O T 4R A R, AR SES
E e RSO A Ak i s He o

M TS A R R S e A . R Tk
5y, WAL A HIAFIAB R, 2E. <
Bl 2 LR A I, BRI, I DL
W | TR G EISEEO I AR B

B, A S TR A R 50% FH R S AR
B 30 min,
3.2 AR BUCHBIS R, 23-4
FETEHE B, 23-LWEAETSEE C, BRISEE A FIETSEE B
P EA R PR IGPEN ) PR PR TE M o] R gt
[ 23-Z BEPETE B B 1 23-Z e R TS I C 1843 )
HAYUE ., AT BRSO PUE RS
PECFET R 2020 AR (P EIZG L) TS B A
HilFEbR . FIARNBEI LS HA T B hGe ., fui
B PLRFERDCT ) ARRER S AR NE T
I, I, ARSEEGI R BTSSR i 8 R UL
S, DR RO 9 s, IR DMR#R
PR 23-CIERTSEE B, 23-LBEEETEEE C IR
s T . I, A dE4r, PRI R A -8 R 5 % 7%
A,
3.3 BAEAFE AT 15 HEIEMERE S R IEARLE
SEHIE A £ 10% LA, HPLC 48 2 & 33% 41 0 B 78
0.960~0.999 Z[H], ¥JKT 0.90, FKWIH FZ
SRR E LR S B R R AT
BIER£30% LA, RAERZ S BB EimeRe
ek, 7oh, 23-CBERIERE B R s K,
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REE LU T IR EL, OZMARE, EHmE
R IRIRE B b A B 24- 2 BRI VS BE ARGV
B QIR T AT R b R A AN TR R R 1
Y @SR E AR,

BeAk, FRNBRIOS T BAT I Ak, i AR
159 HE AR P B AR, B S A A
+30% , NI, J5 22N RE SEAERE i SRR I, AE
TURLFR ] 28 T2 O RAR IR AR Ly, 5 B
A T BIVER I AR JEURRR AL 4 7 i b
ANKEE TR, DA T - o] 750 R % oA iy ) S e —
Btk
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