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BH: AERAFTZRAEN T FERETERENER, AXEENE TR BEEMHPLCHRSENE, A
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Abstract

Objective: In order to investigate the effect of production process optimization on the quality of Shiziqi-
angshen jiu, this paper aims to construct the HPLC fingerprint of Shizigiangshen jiu, and provide
reference for the quality consistency evaluation after the production process change. Methods: The
characteristic fingerprints of 9 batches of Shizigiangshen jiu were established by high performance
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liquid chromatography (HPLC). The chromatographic conditions were set as follows: Promosil C18
chromatographic column (250 mm x 4.6 mm, 5 pm), column temperature controlled at 40°C, gradient
elution with acetonitrile-0.1% formic acid aqueous solution as mobile phase, flow rate 1.0 mL/min,
detection wavelength 250 nm. The consistency of the experimental chromatograms was evaluated by
the “Similarity Evaluation System for Chromatographic Fingerprint of Traditional Chinese Medicine
(Version 2012)”, and the common characteristic peaks were locked. Results: There were 11 common
peaks in the established HPLC fingerprint, and the similarity indexes of 9 batches of samples were all
greater than 0.90. By comparing with the reference substance, 7 characteristic peaks of morroniside,
loganin, ellagic acid, icariin, schisandrin, deoxyschizandrin and schisandrin were successfully identi-
fied. Conclusion: The method is simple and reproducible, and can be used as an effective method for
quality evaluation of Shizigiangshen jiu after process change.
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1. 5|8

RN ER AR R I EEAE G A, DA, DA B D T SR I 25 M R 1]
B ik, 1747 23, ZEAEER BUE M T MR S AR RS, IR RE BRI
SR 2GS B L . AT . ML AT R (R EZG ) (2025 FROBIGER T =R, BT
PERIRERAT 2570 . B A TS5 AR SR [2]); SarTidg b, SRIGE K25 5 A = oS 25l A s ik 80 2
i, BRIAIR K I B 46 7 B R AN RS (3] [4]. SR, BEAE BLARHIZS TP R R, % Go 2l 7= b i 4
BRH 28N RIESE[SIE G A T A AT AP RCRIRT, B B S h bRk 2 4 A
PEAR ) A B o — R gy s B JE TR, M DL A T S 2 TP A ) B T R I, X R I 204 G 5
AR B T )RR A% O AR 6] 8]

7R P (25 4T B20020708) & — 3K & LK R 7 th 25T5R), ART AR TR MIAC T TR RE
FbRF L ILZEEESE 27 Bk A SR 2 . T DIANE BURH . SRRSO O TR, IR TR R BN
WGIR I EAER S RS R AT AR — RIPEIR[9] [10]. RT, % FhIAT ISR L 2R E R
(17 A R BRAE —— A AL R IR W IR R UK 65 R[11]0 IXRFERT 3% 771 A oAb SRR AR R 18 n 1 Al
i SR A, BRI T P2 Refd K, [R5 SO B] BPRSEAOME AR A 1 7= A8 5T AN AR (1 XU B
B, BAREEd AR T2 A . FER AR AR, A T2 AR SR AR A A Bl A ) T S T
B RS. NBR T 2R S IR AT 2805 2 AR R, PR RS M T2 E T2
PEVE U REE . B PEI A R BARM S TR BB RS MR e bR, (BT 27 BRZM AL AL
WA RN 5, SRR RS B AR L 3 e, AR AL A4S TH Vil L P9 78 i == 1 — 3ok
[12] HR 25 RS T HIFRVRFETT B T SER BAE 2 g 22 80 s i RIVE P R A, X BER LR BN 77
G R BRI

HPLC 88U H R A & 2T 00 KGR 24 “ A2 pisr BE” WARERE /), e 25 i & VPN
5 SRR R T T2 N [13]-[18]0 EAMY AT RAE I B 04 € 135 6 0 R Ji 30 2419 52 2% PR ) o ik
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fith, & REAT DA UL PP RS AR IR AR T Z5AF TR dh AT 20 AL 4, N
R B R A T D A A AT S AR S AR

SF Uk, AWK HPLC f2U IS BORGIA Tl B W B EPP R R . @ AR, ™
L BRAEAEEER) HPLC 247735, X 9 bt 9 B A il AL 22 B R AR HEAT R GEMENTT s JFAE LR I,
PEXT G 7 5. D BRIERR. VEFET . IR TEE M. I H R IR T LR E R BRHE R
oI g . AT B AR BRI O AE R, Ot s I AR A T S A4 5 Sk E b
XHRBEVESEIIBIR S 25, B IYI% R 5 51 ST SN 5 3 A BUA ST 4 ) b B0 Uy i 2k i o

2. UBERE
2.1. {8
ARSI S P 0 2 A B8 8 AR 15 BN A R (W2 1)

Table 1. List of instruments

1. KEER

2 iR AP
1o GBI A% LC-20A H A i 24 )

HF R ME104 HERF ) - #6022 [H BRA PR A 7
A R IE Ve KQ-50B BT A AR IR 5T A
it 78 AN YRE-2000 RSCHTRF DU A B %A PR A A
AL 0.22 um TRV S8 Ve 2 A PR )

22. A%

TEERET . ST SRR DA, TR TR T A E . TUMRe T RO R I B o
ZiaRET b O B, WERBIONGIGRAL, SRR T REM AR AChaiEK: 9 fttt+Tr
SR P L RIE T L PH IR SR 25 BR AR, B S I 2.

Table 2. Information of Shizigiangshen jiu samples

=2 +TEEEERER

B b = I Siines FE g IESias)
Sl 20240201 S6 20240702
S2 20240401 S7 20240703
83 20240501 S8 20240801
sS4 20240601 S9 20240802
S5 20240701

3. BEE4ER
3.1. sy

Promosil C18 43 4(250 mm x 4.6 mm, 5 um); izhAH: WaH A NG, WEhHH B 4 0.1%F ERK
VWL BEATREEEVEM, Peli5ik Ol 35 WI#E: 1.0 mL/min; AEiR: 40°C; BEEEARN: 10 uL.
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Table 3. Gradient elution progress

3. BERREF

I} 8] (min) TEIH A (%) TEIH B (0.1% R 7K %)
0~10 15% 85%
10~15 15%~18% 85%~82%
15~20 18% 82%
20~40 18%~35% 82%~65%
40~42 35%~45% 65%~55%
42~75 45%~85% 55%~15%

3.2. BRREIE

3.2.1. MRBEBEROHIE

SBURFER . SO B, DR IR TEER . IR TR R T R G R, T
FrsE, INHEEEMARCE S 0.055 mg/mL LT 0.013 mg/mL S35 HF. 0.024 mg/mL #4EFR. 0.012 mg/mL
LI 0.013 mg/mL FuFEEH . 0.025 mg/mL iR+ H 3. 0.026 mg/mL TiWR+ LR MR A XTSI

3.2.2. i @EBREOBF
FEEBE 50mL T FREBEAKIP, WRHGZE 20mL £, HBESTRY, 45H 30 mL /K
FIPIE T BEARAE I =k, SIFAENGR, 22T, IARERMRE, %BA SmL WEEM, %

3.3. FEFWIE

3.3.1. BRERE

A — i+ o Bl S 20240201), % “3.2.27 Wi R 5k AR SR, 1% “3.17 TR
WA AT, ELERE 6 I, oIl DUE R H AIEEE SNSRI, THESITHIEGE
T AR IR I | T B U | TR U L TR R UL LR 1 L2 ) AN DR BE IS 1] RSD < 0.83%,
AU THI A1) RSD < 1.25%, R IA{UARHE % LR A 2K .

33.2. ESMHRAE

NBAEARTE AT, SPATHI% 6 M R A A S 20240201), FFF “3.17 Ttk
PR RE RS o i) b % 2 g B F DR R T 4 S E R E S, Guifs s 3LH AT O]
B BF 1] 5 AR TR AR ) RSD ME AR, Ha KAE 70 1.12%F 1.53%. S5 FAESE, ik R E S
RIS, FFEPATRSUEE T LK.
3.3.3. REMRE

U —+ o] 55 20240201), 4% “3.2.27 WUF kb Al mysw, 1% “3.17 Witk
PR, FTEIRFHCEO0. 2. 4. 8. 12, 24 h #HFf, idR@ilK. PDLEEETOISIEG SI§)E NS IRIE,
THRS LA U KA DR B INF [A) RSD < 1.08%24, AHXTUETHIAA K] RSD < 1.43%, K UIHHXMIERAE 24 h N
FaE R,

3.4. ELEEMR

3.4.1. IBEERYE S R ABILE M
B9 fb+Fom B mAE S, %R “3.2.27 TR N ER AL AR, 1% 9307 Ttk &R TR, i
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kI HPLC K3, Prig S EdE e e AR “ rh 25t 5 SORE M AU PR R (2012 W) kAT 70 #7

FEGP MR, FATESE S1 HLR i EREAE A S IR, BN E %N 0.2, KA AL E0EN tikig
BEAT 22 R IE RN A WU U T, 7091 A2 ol e o PRT o S e R PRI 1 (R) (JRLIET 1) T RLIX —3d 7R, ibsic 1 11
AN, FFAFE T 9 ftb IR EREG ) HPLC 48 4B (S1~89) S0t BRI RE(R) . DA Jld o HEE P 1%
NZRARAE, X9 7 iR B IR A AR RLREREAT TR G5 IR IR, IXUERE R AR BLEER R T 0.90,

FPVEZ P i R I A 4, RIVEANTZ IR BAT R BARIE,  HA RO o AR 22 5 B . IX— 25 300
B, BT B+ ol B I AE AN R 2 18R o 2 RO R A B 1 — BobE, e AR E, TR TR
B A T2 AR SR I B
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Figure 1. HPLC fingerprints (S1~S9) and control fingerprint (R) of 9 batches of Shizigiangshen jiu
L. 9 #t+F58 18 7H HPLC R4 EIE(S1~S9) R Xt FREIE (R)

Table 4. Similarity of 9 batches of Shizigiangshen jiu
= 4.9 t+HFIRBIEAROUE

RE RS IS s HBLEEfE
S1 20240201 0.932
S2 20240401 0.961
S3 20240501 0.945
S4 20240601 0.960
S5 20240701 0.973
S6 20240702 0.964
S7 20240703 0.963
S8 20240801 0.997
S9 20240802 0.964
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3.4.2. AILEREIN

IEEL O 75 E  HPLC 4R8BS, bt T 11 AN I . 385 8 A 6] BET 1 Of B B IR
Eext, #RINH 7 ANSEE . 01 1 SIESETF. 2 SR DT, 4 SIEIEIERR. 8 SIGIREEIF. 95
W R FREFF . 10 SRR FH R, 11 SRR T LK. B i e i I 2 AR A 8 s vt
R 3.

15009

10004

10 11

0o B 100 1o 200 Lo sJo 20 130 430 500 530 630 630 700

Figure 2. Chromatograms of test solution (20240201)
2. #EIX AR (20240201)7A R EIE
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Figure 3. Chromatograms of mixed reference soliution
E 3. RaxtRmEE

4. Wig

T TR AR TR, FORIEANE B 88 G D OB T 2 e P RAE A . BUAT
B DU 48 ARy B — B8 AR R AR, SRARME LA U S W 24 AR A B e AR T A
B HPLC REUEHEAR, RN 1 S8 R G AR Gl B RP O R R . ik 1 11 S, IR R
9 HEHER AR FURIBLE I LE 0.90 BLE, ESE T S ATA R R T S LR A M B RO R AT RS — 1. A
B FUIE X R LR, RN T 7 ARG AR AR SO0 S AR BER, T, DK
TR TR IORFHEMART L. T eI N IAJE, AR S Gl BB AT 140204
W7: 3 SN T DB SEAERRZ ], JLORE AT RBL BRI YE, MR TT 244 B & AR
KRIFFRAAHURIEN S, 5+ 6+ 7 FUEHENTE 30~40 min XIR, (RN 8] 55 320 P2 LB, ATk
RITRAE . B PR BT AT & A 20k 27 vk, AR, I BORREXTIX 4 A
SR VAT —— Ao SRR R IGE T 2 g - AR eV B AR, K
FE T IE R AR, T T R A L AR MR R B R T A 2
%[19].

RO BRI IATT, ABH LA G E DA REIALE (B - K S0 - K. ZE-0.1%
BRI B -0 1% BERRK), FERPR (2201 250, 270, 320 nm). HEELBEERS. 304 40°C) LA K BERL
0.8+ 1.0 mL/min)E X SHHHT T R L35 % TUELERIESS, 76 250 nm KR, LLZJE
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-0.1% F B /K AE AT SIAR , FEE 1.0 mL/min. A5 40°CHEAT WL, Frig B (3 28 e 35 B/ PR 4T,
R R B 2 B AOR S E B I NAS S, &R T AR

T AL G IR B L ZRERg A, PEE L) T B A S P, 6 AR I 2T IR
W BGE C A IR . SRTTT, T2 S Bk & 1AL SE 58 5) 51 e v 24 55 75 R R o BERR S B R A1 fr <
7 o AWEFESLH HPLC faat i b 7 ik, B pi b3 e (E . M5 S EOE L rRe . I
GINJEEE L ZA 200 UE AR, BEW BOUL . A5 HE B PR U L Z R Al JR Fa SURe 3 e 11 AN LA g
HEX DR B N 8] 15 W T AR A BOMEE Bl o SR A IRAD 1A% G BB TR AR K SR BR A, 3 R M) ol ik 1) 2%
MG T, -+ 75 B T 20 e 55 A 5 T2 e MV R R 25 (1 B =4

ELmEB
WL RH 2 Bt 7 5 F (2024HX140).
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