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AHRE R ERRNELAAS 11 MRS SR
IBE \HER,F FgHEL ,ITENE,HE>

(1. T AFAGHFEESY KT BL 710069;2. WA KKK AFNFEHF K, KT #%  712100)
BE B ZIREUELTIT 1A RSE TN FHARMES(HPLC) % . FiE &34 % Stamsil - BP C, 4 (250 mm x
4.6 mm,5 pm),AZANABH 0. 1% B8 — TR (B EHRBL), Rk 4 0.8 mL / min, #M 5% K % 230 nm (% 25 W B F .5 253 ) . 280 nm
(A& RARER KA FERE B RE 7 -0 - B HABF S5 I8 BUX RS H5F), B4 30 C,HHTAH 5 pl.
Z£R ARG R ERESHNAE 68.07~1021. 87 g/ mL.57. 04 ~855.53 pg/ mL.18. 66 ~280. 74 pg/ mL.1. 03~ 15. 67 pg/ mL,
58.01~870. 14 pg/ mL.6.31~93.93 pg/ mL.6.14~91.68 pg/ mL,143.53~2 152.54 pg/ mL.49. 44 ~740.84 g/ mL.38.27 ~
574.11 pg/ mL.3.03~45.44 pg/mL EE A 5% @EREE XL R RF(r>0.9990,n=6) ;4R R4 0.098 0~12.993 2 ng/ mL;
FEMA 0.3268~43.310 6 wg/ mL; 45 F B A2 & LRI 4 R 69 RSD 30T 3. 0%; T3 AR el & 4 92, 34% ~ 102. 40%,
RSD % 1.52%~4.46% (n=6) $Ei® Fror ki Ab MR, & R Ao, ZHUER , EAMAT, 5 BAE5R, TN T A6 B4 4).
KA S AURA Gk AL SR s RE AR

Simultaneous Determination of 11 Ingredients in Longdan Pills by HPLC
Wang Haigin' ,Han Ruisi’,Luo Qian',Xie Yanhua',Wang Siwang',Xiao Huimin**
(1. The College of Life Sciences.Northwest University . Xi'an.,Shaanxi 710069 ,China; 2. College of Chemistry and Pharmacy,Northwest Agriculture and
Forestry University , Yangling , Shaanxi 712100, China )

Abstract: Objective To establish a high — performance liquid chromatography (HPLC) method for the simultaneous content
determination of 11 ingredients in Longdan Pills. Methods The chromatographic column was Stamsil — BP C column(250 mm X
4.6 mm,5 pm),the mobile phase was 0.1% phosphoric acid — acetonitrile (gradient elution) ,the flow rate was 0.8 mL / min,the
detection wavelength was 230 nm (albiflorin, paeoniflorin)and 280 nm (danshensu, cryptochlorogenic acid, gentiopicroside, isochlorogenic
acid B,apigenin — 7 — O — glucoside, baicalin, salvianolic acid B, wogonoside, baicalein) ,the column temperature was 30 °C,and the
injection volume was 5 L. Results The linear ranges of the above 11 ingredients were 68.07 - 1 021.87 pg / mL,57.04 -
855.53 pg / mL,18.66 — 280.74 g / mL,1.03 - 15.67 pg / mL,58.01 - 870.14 pg / mL,6.31 - 93.93 pg / mL,6.14 -
91.68 pg / mL,143.53 — 2 152.54 pg / mL,49. 44 — 740. 84 pg / mL,38.27 - 574. 11 pg / mL,3.03 - 45.44 pg / mL,respectively.
The limits of detection were 0.098 0 — 12.993 2 pg / mL,and the limits of quantification were 0.326 8 — 43.310 6 pg / mL.
The RSDs of precision, stability and repeatability test results were all lower than 3.0%. The average recoveries were 92.34% -
102. 40% , with RSDs of 1.52% - 4.46%(n = 6). Conclusion The established method is sample, accurate, sensitive, reproducible,
and specific,and can be used for the quality control of Longdan Pills.

Key words: HPLC;Longdan Pills;content determination;quality control
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P 2R B AL I I s 1) s PRUI L 5 T 2 ol AR Ty
BRI, AR T HRIRIR RS L sy E R, 2
6 bR A T 7 R A 4 T b s IR R AR T L0100l
2 R X e PE AU BT ] AR T S T
S0 R T 3R 4 25 04 11 R = 9 M B e Y AR
A IS (HPLC) ik cBRRGE IR o

1 UE5iLH

1.1 {4=8

LC - 20AD A4 S 8508 AH 0 154 (5 SIL - 20AC A H
SRS (SPD — M40 7 4R A R Kl 4% L CTO - 40C
RIEIRAR) , AUW220D AU 3B K- ORG24 0. 01 mg)
BI04 F H 78 Shimadzu 23 7 ; KQ — 300D A R 45 8 75 ¢
U (R LB A A TR A FDD
1.2 X%

TP I (2 B R 22y R 25 5 RIR 25 W2
HWFEE [ Sk 20240829 20240911 ,20240925 , F1
MR 0.3 g/ JU) s X R BROS EER (SN
HR8261W11, & & > 98%) , B 4t 52 B (L 5 K
HR2535W15, & & > 98%) , Fr R K 7 - 0 — A M
(L5 A HR2129W7, & & > 98%) , # & (L5 N
HS1585S1, & it > 98%) , FH 2 B (4it*5 -y HS22D6B1,
T > 98%) , WL B Y (45 o8 HRS12581, % & >
98%) , WA % (HIL5 F HS5717S2, & & > 98. 19%) , 1
WA G T G AE MR A BR S B 6 B S 3R (i
5 110855 - 201915, & it > 97. 8%) , e JHFF (iS5
110770 - 201716, &5 & > 98. 1%) , ¥ [+ FE £ 5
24 fi K BIFAE B 5 T BRGEL AT 2 N TR (BRI ik A Bk
A BRA T 45 3 MRDEO804, & > 98%) ; 4 IR
A CRCRR 8 T8 2R D B e AT BR A |, 5o
MUST - 23030616, &% & > 98.99%) ; 2.5 . F B2 g €21
Tl B R AT el KRB AliK .

2 FHESER
2.1 faE&E

6,35 ¥E « Stamsil — BP C,g £ (250 mm X 4.6 mm,
5 wm) s WA 0. 1% BEFR (A) — £ (B), B B2 Pk Mt
(0~ 15 min B} 5%B — 9%B, 15 ~ 35 min i} 9%B —
20%B, 35 ~ 88 min I 20%B — 30%B, 88 ~ 94 min I}
30%B — 40%B) ; i % : 0. 8 mL/ min; &P K : 230 nm
(AL EETE AT259F) 280 nm(FFEF KaskJ5me JeliH
WA SRR BT R T - 0 - WA AR T
MR B I B A1 AR ) s AR 30 °C RS L.
2.2 A&

TRARH R SHVAR B LRt B B A RSBk
FIEE RS P15 280. 74 pg/ mL B4R IFRR 15. 67 wg / mL .
JERREE 870. 14 pg / mL AT25NERTF 1021, 87 g/ mlL,

T2 855. 53 pg/ mL FERIFA B 93. 93 pg/ mL TR K
7 -0 - HZEHEF 91, 68 ng/ mL %2 152. 54 ug/mL.,
FHER R B 740. 84 pg / mL, W # EHF 574. 11 pg/ mL . #%
XZK A5, 44 wg / mL BYTRA IR SATR

P T TR T IBURE 10 0L, B A, B2 1. 0 g, B L
FEAETEI P RS A P B 50 mL, %6 %€, B E o &,
(%300 W, 4% 40 kHz) 20 B 30 min, 5% 2%, 7
BRI i, FH P b A2 982K 1 Bl o, 4850, 2820, 22 pm
L UE AT 8, RS U8 W, RN AS .

IF P X L 3 YRR« 4 e P LA T RN T2 4 o
BRI FEZ B AE RAT S R IR RE A R
VSR A T il A, RS
2.3 HEFEEE

LR MR R I 2. 2 0 R AV, 2. 130
ORI A O SR L 45 SRR S T e
5YR A XT BE S T VRORE T £ B T Ach A A O £ 3 e 43
BIROR A T IR G T PRI 1.

LRMEC R GBI 2. 2100 FIRA X I A IR
T A, I B R R, AR (R S5 R A AR SR Ak
RS, 45 2. 10T (i S5 R A I A , T SR UG TR,
AR B 43 3 B i B (X, g / mL) S A A A WA TRT AR (Y)
TP AR AT A EE R L 1,

For i R 5 2 12 PR 48 < W HBUTR 5 %o Rt VA R
P2 2. 1T A3E A5 R UEARR DN A |, 10 SR A T A . DA M5 I e
(S/N) R 3 F0 10 B A7 0 18 53 ot ok 32 43 o0 A Ao s T PR
e R A5 R LR 1,

K 2% P 6 A B 2. 2 9 F A A oS B
Fie 2. VI €038 S5 SL ERE DN 2 6 UK, 10 SR 1T AR
GRS R RERIERR e AT ERTE AT
SRR B TR E T - 0 - WEETT GBS SRR
B HE A A R WAL RSD 43 5 R 1. 56%,
0.76%,0. 32%,0. 69%, 1. 50%,0. 60%,0. 61%, 0. 22%,
1. 64%,0. 40%,0. 56%(n = 6) , 3 W 5 J2 K5 25 KL 4

Fa e PR IR G RS S W 2. 2 00 R B (B
20240829 ) ¥ W 1, 40 TE R E 0,2,4,6,8, 12,
24,48 h 4% 2. 1 I R (o 3 S R UERRIN R |, 10 S0 T AR
SRS R BERER IR TN AT
1 SGEM B R ET - 0 - AT S5 S
% B DL A1 | K 2 W TE ALY RSD 43 R 1. 07%,
2.04%,0.70%,2.95%, 1. 85%, 2. 24%, 1. 54%, 0. 57%,
2.34%,0. 84%,0. 71%(n = 8) , WA BN A = TRICE:
48 h NIEAFRE

A PR  BURE & (FiE 5 4 20240829 ) i 7, 3t
6 Uy B BEFRAE , $2 2. 2 0 F 7 il & B A VA, %
2. 130 gk S5 e R S 0 S T A, IR
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0 1 2 3 4 5 6 7 8 9 10
B
1. FFA% 2. BGRE 3. RiEEdF 4. HHAEEH

6. FLRRIMB 7. FRET-0-MAMF 8 K
S 9. FEYERB 10, EEH 11 FEE
b. X mER ¢ - g MHBEANRBSRIER
(A Bk 3 A K5 HIE AA2)

A.230 nm B.280 nm

E1 SuEEeEE
1. Danshensu 2. Cryptochlorogenic acid 3. Gentiopicroside 4. Albiflorin
5. Paeoniflorin 6. Isochlorogenic acid B 7. Apigenin — 7 — O — glucoside

8. Baicalin 9. Salvianolic acid B 10. Wogonoside 11. Baicalein

a. Mixed reference solution b. Test solution ¢ — g. Negative reference
solution(lacking Paeoniae Radix Rubra,Salviae Miltiorrhizae
Radix et Rhizoma,Scutellariae Radix, Chrysanthemi Flos, Gentianae
Radix et Rhizoma,respectively)

A.230 nm B.280 nm
Fig.1 HPLC chromatograms

RIS R BREEIR R AT NER AT
T REEIR B TR T - 0 - WA KA S
i B AT B RS 500N 2. 776 7,0. 456 2,
11.721 4, 8.517 8, 13.015 0, 1.353 5, 1.490 8,
29.246 9,5.281 3,6.616 0,0. 800 0 mg / g, RSD 43 5|4
1.22%,2.98%,0.94%,2. 72%,0. 56%,0. 66%, 1. 26%,
1. 12%,2. 58%,0. 76%,0. 73%(n = 6) , W 5 B B 1
R4f.
TR [R5 - BRORE i (414504 20240829) 249 0. 1 ¢,
6 10 BB FRAE K 2 A TR — JoT 2 Vi B i) TR 45 %) R
AR, 5 2. 2 R kA B L FR 2. 1T
RS SRR E 0 SR TR, IR TG AR [T
RIS R RS R AN AT
H REFIRB TR R T - 0 - WA SEA M)

102

F1 ZUEXRFEFERENR . ESRER
Tab.1 Results of the linear relationship,limit of detection and

limit of quantification

KR Bk RER

EalRA
g (pg/ml)  (pg/ml)

YR
(pg/mL)

HhE F1=3334086.3.4 - 146.9 0.991 18.66~280.74  0.9135  3.0450

RERR F=10398672.50,+1588.6 0,994  LO3~15.67  0.1312  0.4374
hEEF L=T7398957.8X,-12552.1 10000 38.01~870.14  0.3015  1.0050
EELL L=2965415.20,+15553.23 0.993  68.07~1021.87 12.3315 41.1051

Ah% F=3270593.9,-5218.6  0.9996  57.04~855.53  12.9932 43.3106

FERED F=8280415.4 X-2460.9 10000  6.31~93.93  0.3724 12414
FEET-0-4 )

o L=10556166.1.,-2036.1  0.992  6.14~91.68  0.3278  1.0925
A

5% F=18566556.44 - 198073.5 0.9998 143.53~2152.5 0.2405  0.8017
FEEB L=5798234.00 4308384 0.9990 49.44~740.8  0.7086  2.3619
AR 1,2 1992625190 -18510.7 10000 38.27~5%4.11 31072 10.3572
i J,=3560584.30 -58%9.3 0,999  3.03~45.44  0.0980  0.3268
(78 R G oo - BN e N G o1 = S T ez o
95.69%, 102.40%, 100.66%, 96.55%, 99.68%,
95.72%, 96.05%, 101.98%, 100.99%, 99.26%),

92.34%, RSD 43 % N 2. 44%, 1. 89%, 1. 89%, 2. 90% ,
4.46%,4.24%,2.33%,1.52%,4.17%,1.97%, 1. 96%
(n=6).
2.4 HREENTE

B3 HEAE 45 38 i WG B PR, #5 2. 2 00T 7 ikl
A, 2. 1V T g AR R R RE I A, i SR I
AR, IR o e A AR R 2,

2 HREEBUELER(mg/g,n=3)

Tab.2 Results of the content determination in samples (mg / g,

n=3)
el s o 20240829 20240911 20240925
Vi~ 3 2.808 3 2.8226 2.8143
5933 0.458 1 0.4623 0.4714
KR 12.2053  12.2887  12.4114
GELLE S 8.5271 8.5690 8.2654
GEES 13.2182  13.4567  13.2379
F BB 1.3352 1.3264 1.360 1
FEET-0-HHHF 1.4376 1.4633 1.4882
A 28.8832  29.0448  29.3103
FFEr L B 4.8672 4.9521 5.2150
XA 6.501 1 6.6154 6.5220
whEk 0.7837 0.7859 0.794 4
3 Tt

3.1 $ERREIERE

TP I B4, IR PSS AL E A
M2 T 58 2 B, T I SRy B Bk i S 1 o0, A
Pra PRl B R AE 2 R AR s R 2 e ek
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2 OB PRI /N BRUE B LAY R B R P PSR R

Fof ARG it B K S Ko B 3 0 DR e R BRCE IE L0 UL 9

Pit1a-16) 225 2020 4F R E 25 O FSCk (17 - 221,

B % v B R S 53 A 1R R A A I o

3.2 KilFEER

RIARE I B 5 22, AS i 90 v e 45 HPLC V& R AT

W 032 7 16 0 43 B 505 R R R A B S AR AR

Y5 v T ELAE FEPE A, 43 AFr S RE R, AT [] psf % 22 i

STIEATREIN o o ik S5, RS P A TR FR SR 2

- K .OIE - KO 0. 120518 ) . LN - K (5 0.05%

BERR ) 1 AR (20.25.30.35 °C) LI # (0. 6.0.7.0. 8.

1. 0 mL / min) ARG , Be 2888 205 - 0. 1% BEIR |

30 °C.0. 8 mL / min, %54 T & WL A i W I TR 8047,

PR B8 B ) 3, L3 28 B2 0 o 4 BT =, R i 50

O3V I Rl A TS, T B vh SR O S e R S 4

B, 5 J0 R R A AT e D BT 1 o3 v B e B

WUFEI JE | B 52 PR AT o I E — 20 0T 75 i A i ) e R

FUER P B[R] R AT T 25 5%, bl 75 $2 0% 300 43 301l 7% 4%

T 50% HBE . 70% H 1 . 90% g | HH 23 - 240 )

6] %52 7 15,30,45,60 min, 25 5 B, LB B R 1

T 4 E 30 min B, 25 A7 0 A 5 e A v o A g

K, WA TFAE 190 ~ 800 nm i K BBl P kA7 4 K

1, R IAN [F] 1853 04 e RSO AN — B, MR FH XL

FAG I & H rhAT 25 FNAT 25 N TR i R R i 4 34

230 nm, S0P Ff R A 3 AR R AR A I 5 e IE T I

WAEH WMAER WA ISR JHRI B AR 7

LRRIR BT IRER T — O — i 4 W R K WG 433

4 270,270,274 ,278,279,286,327,327,336 nm, {H a4

JRIR SRERIEIR B TSR R T - O — A B E 336 nm i

e Ab 43 B AR TSR 9 B AR 43 7 280 nm i K Ak 11

FRBE T R B TR/ B 280 nm /A I

O Fifr A A3 ARSI I8 K

3.3 HEFEM

AHIGE Ry N7 T AT RS S e PR AU H 11 AR

3 HPLC % A4 VR T, 45 SR e, HARE M

HEPEY RAE Al ohizan iy B R I S
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