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Its Fingerprints
YU Jie ,HOU Jing ,XU Haojie, HUANG Qi,WEN Jiatao
(Research and Development Center, Zhengjiang Jolly Pharmaceutical,Huzhou,Zhejiang ,China  313200)

Abstract: Objective To investigate a method for the content determination of quercetin in Agrimonia pilosa Dispensing Granules
and its fingerprint analysis. Methods A total of 16 batches of Agrimonia pilosa decoction pieces powder were collected to prepare
the standard decoction, and the content of quercetin in the standard decoction was determined by the high - performance liquid
chromatography (HPLC) method. The chromatographic column was DIKMA Diamonsil C, column (250 mm X 4.6 mm,5 pm),the
mobile phase was acetonitrile — 0.2% phosphoric acid solution (28 : 72,V / V) ,the flow rate was 1.0 mL/ min, the detection
wavelength was 368 nm,the column temperature was 30 “C,and the injection volume was 20 pL. The Similarity Evaluation System
for TCM Chromatographic Fingerprint (2012 Edition) was used for similarity evaluation, the HPLC fingerprint of 16 batches of
standard decoction was established,the common chromatographic peaks were identified and verified. Results Among the 16 batches
of standard decoction, the linear range of quercetin was 2.32 - 23.19 g/ mL. The RSDs of precision, stability and repeatability
tests were less than 2.0%,the RSD of durability test was less than 3. 6%,and the content of quercetin was in the range of 2.03 -
3.88 mg/ g,with an average of 2.88 mg/ g. There were five common characteristic peaks with the similarity more than 0.9. The
fingerprint of the dispensing granules was basically consistent with that of the standard decoction. Conclusion The established
method for the determination of quercetin and its fingerprint analysis is accurate and reliable,which can provide a basis for the follow —
up establishment of quality standard of Agrimonia pilosa Dispensing Granules.
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{8 5L Agrimonia pilosa Ledeb L. #7728 F bR
(B GAE) R HR 22 47 A RN Y e ZE B 42 B,
FFEFWIVL JLA A 3 S IS i 2
B2 BRI AR WUy, A YRSk il A R R L Kb
JE £ 50 A T Ak 5 B 2 BRI 5 B ANl
AR AR L) A S B rp T AR Ak B A A B
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e o B R 2 A I 5T B, L R A R 4
iy ARRRLR SR SR -0 Hoan, (2 )
B A A S A o AP L o SR, A5 Hp
XIS A o 3 7] PP B 2R i AR SR R T RIS
SRR 5 P AR ST SRS HGE AT
1 UE5iKH
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Agilent 1260 1 2 A o i A (55 Agilent 7N
A ) ; Mettler SX205 AU HL 73 M KF- (i -1 Mettler 23 H]
WS R+ 743 2 —) ; FA2004B B H1 1434 R F- (16
K% B2 A R T G N T 452 —) s LS220A
HL -3 M7 RV (£ [ Sartorius A Al A E AT 02 —) ;
KQ - 500VDB Z i 7H il i v g (R L S AR A FDD o

1.2 X%
Wil fz 2 % BB (3t 5 100081 - 201610, % 17
99. 1%) (IS B X} R 24544 (L5 4 121464 — 201303 ) , 1

W T 24 S I B 5 A1 S o T R (L
P T3 25 e AT BR S 71 HE5-oh 19080162, #idT Il Je 3F
PRI A BR N 7] 5K 1908024 , Wi VT 5 I 4 ARy A5 FR
v Al TR YK2003006, K KGE R PLL,P2,P3) s LIE R
ol s BEER Y R b el K O ali Ak Al
BREZG R 164 (3C M ST - S16, 45 K= i IL % 1) .
2 HEEHER
2.1 EENE
2.1.1 &iEiH

{3 : DIKMA Diamonsil C g #:(250 mm X 4. 6 mm,
5 wm) ;B : ZHE - 0. 2% B FR KIS (28:72,V /1 V)5
W 2 1. 0 mL / min; K4 < 368 nm; A3 : 30 °C; B
H#:20 pL.

x1 (IBEAMHHS S~

Tab.1 Batch numbers and origin of Agrimonia pilosa

%5 EiA ) %5 Ay FEH
S1 20170501  #AHL | SO 20190401  #fi AL
S2 20181201 #&4Er | S10 20190801  #fix AL
S3 20170601  #fHL | S11 190825 iz
S4 20171001 #fifFbL | S12 1908085  #Té&fErm
S5 190729 AdsEm | S13 20171201 T 2% 5o
S6 20170801 #ritfL | S14 20180501 xR M
S7 20180701  #rizHL | SI15 20181001 T x5 M
S8 20180401 #ritHL | S16 20190101 2T 7R 75

2.1.2 HERRERE A
FRUEZ R PRI A RO A 100 g, B RTZG 5,

TIZK R 2 K, 58 — YOk J 2 8 i ik, i+, 1=
1299 30 min , KM ZE G0 , % /N KE W 30 min, 257)
FH 100 H A M08 e 3 55 2 Wik A& 6 5K, Kok
TnB s, #4 /N K A 20 min, 25%H 100 H A5 H
i ngrd , A I 2 IRIDE TR, B eS8 K 4%, 50 ~ 60 Cll &
Wan ERFILA R 11 BIRE R TR T, BIAHR A b i
BE ).

AH S VA T - A Iz 25 ) BB ol o RS SRR,
P 25, BT B R BE S 11, 60 g / mL Y BEGS VAR
bRV 12 8 R b AL 5 ORLRE A 45 2 1. 0 ¢, KE B FKE
TN — 259% EhFRIEW (4:1,V/ V)50 mL, FR & ik, hn
AN 30 min, B 04 B, FRRFRE iR, A H
e — 250 ERRVATE (4: 1,V V)M E IR 09 i &, 325,
UE AL, B YR, B AR O i VR T AR R A AR T TS R
HARL, o B PP i, 2 Ak Ot VA R % i o £ BRI
X} HE S o
2.1.3 FEHEFEFHE

L PR 58 - BURE Jr 0 A A R (LS R
19080162 ) X HE it 45 WAL 104 %o JHEL & 3 R 45 30 1, 9%
2.1 VI o3 A R R 2, G0 S (i 1 o &5 SR K
A T TR 1% PR R A 5 R R € T R [) £ B T
b A R O W AL W, BE P E IR OE T, R R B TR
UL,

mAU mAU mAU
| 11 15. 188 ]
80 | 80+ I 80§
60 60 | II ‘ ’ | 601
40 15. 137 40 )\ | 40 “
204 I 20 L Wi, || | P 201
0: I ] 0+— e dla WL s AN ) 0 L )
=2 : ¢/ min — — /min > e ———
0 5 10 15 20 25 0 5 10 15 20 25 0 5 10 15 20 25
A B C
1. & A&

A TR RIER

B. Bk SiER  C. AR RBIER

B1 SxkiEeEE

1. Quercetin
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Fig.1 HPLC chromatograms
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RPE SRS B2, 1. 210 F AR AW 2, 4,6,
8,10,20 pL,#% 2. 1. 1 3 F (S S AR DU 2 e s £
TP LA R R (X, g / mL) AR AR b 1 1T R
(V) AL bR AT AR, M R EH 7R Y =
56. 191X - 7.6159(R*=1.000 0,n = 6) . 45 -2 01, #il
B R BT EAE 2. 32 ~ 23. 19 pug / mL B P -5 0 T A1
LR RAF.

K% BRI R B 2. 1. 2 390 R X IR VA L
2. 1 VIR o S R SRR 5 6 UK, 1 Sie UG T FH L &5
BAYRSD/NTF 2. 0% (n = 6) , WL EHE B R4

FeE M B 2. 1. 2 300 F e ks 3 T A T
EIRFEO0,2,4,8,12,18,24,36 hil},#%2. 1. 1 F
o 335 % E RE DN A 3 SR 0 TG R L 25 2R 1 RSD /N T
2.0%(n =8), F M Z IR A A 36 h NERE .

A MG 2. 1.2 TR B 7 BURL AL R R TR
61y 4% 2. 1. VI (e S5 (R BRI A, 30 S U v A . &5
BHYRSD/NTF2.0%(n =6), KW ik EEER Y.

TR [ « BRUAC Jr WUREAE i (4154 19080162) ,
WA, B2 0. 5 g, HL 6 0, RSB FRAE R 25 AN Kz 28 %)
W S VAT 50 mL, TR AT, #22. 1. 1 300 (8,35 45 44 pE A )
RO RE E THEOIAE RDSCR (S5 R L 2,

K2 MEERRBER (n=6)

Tab.2 Results of the recovery test(n =6)

ST  HSAT kAT N#T  EkE X  RSD
(g) (mg) (mg) (mg) (%) (%) (%)

0.4632  0.6136  0.6957 1.2737  94.88

0.5059  0.6702  0.6957 1.3506  97.80

0.4513  0.5979  0.6957 1.2740  97.18

0.5063  0.6707  0.6957 1.3523  97.97 12 1

0.4659  0.6172  0.6957 1.2845  95.92

0.5055  0.6697  0.6957 1.3584  98.99

2.1.4 TAMERKE

ZEN A A R U S AH L 1 K gt R A A
T 2 A AT P, 265 SR DL 3 3T L, 45 (i St —
FE TR AR AR, A Ty vk e i e oK e R R AF .
2.1.5 HEEENE

B 16 4t b o 72 700 K i B 3 b e 0k AR i, K%
il A A A TR, 2 2. 1. 1T R gk SRR I 2 L il
SRR AR SR AR LR 4,
2.2 IEYEEE
2.2.1 BiEEME RAERERR

{35 . DIKMA Diamonsil Cg#1(250 mm X 4. 6 mm,
5 pm); S ZHE(A) - 0. 2% WEBR /KIS (B) , Bh )&
YE B (0~20 min B 0%A — 20%A, 20 ~30 min H}
20%A , 30 ~ 40 min I 20%A — 30%A , 40 ~ 50 min i}
30%A — 40%A , 50 ~ 60 min I} 40%A — 50%A ) ; i & ;

x3 MWAMKKEER
Tab 1 Results of the durability test

HWEEAE RSD

By EREMN

(mglg) (%)

RE& Welch Ulimate XB - C,,#(250 mm X 4. 6 mm, 5 pm) 1.32
#42 Kromasil 100 - 5 C,g42(250 mm x 4. 6 mm, 5 pum ) 1.38  3.04

DIKMA Diamonsil €44 (250 mm X 4. 6 mm, 5 pm) 1.40

BEE 25T 1.37
30°C 1.32 2,65

35C 1.39

A 0.9mL/min 1.41
1.0 mL / min 1.32 3.58

1.1 mL/min 1.40

AhA UM - 0. 2% BEs Rk (24:76,V1 V) 1.38
TR - 0. 2% BB E#(28:72,V /1 V) 132 3.04

TR - 0. 2% BB K (30:70,V / V) 1. 40

R4 HRPMERESEVNESER (mg/g,n=2)
Tab.2 Results of content determination of quercetin in the

samples(mg/g,n =2)

my O MEE | BT OMAEE | %5 MAEF
S1 3.68 S8 3.33 S15 2. 67
S2 2.04 S9 3.26 S16 3.24
S3 2.39 S10 2.26 P1 1.32
S4 2.03 S11 2.47 P2 1.57
S5 3.08 S12 3.86 pP3 1.93
S6 2.28 S13 3.88
S7 2.38 S14 3.30

1.0 mL / min; &M P K 0250 nm; F: 75 : 30 °C o 45 5414
O3 B FE RN Y Ay
2.2.2 BB EFAK R F A

B 1 AR 25 0 53 22 S e T 2 (32 22 M e A
FOTAE) R 2 i R TR ] DA O AR
YRR R, R DR AR B 256 S AR R T2 AR —
0, B % B2 4 LK P R ERL, BUXT R 250 24 2 ¢, ok
25 mL, JIZK R 30 min, 504, U85, 251 IR 25 mL,
WIE  FRAE TR R AL BE 30 min, BUH , H0A B IR, FIK
oo Jo i, FH P e R e ) o e, 05, D, IS B TR
RAS S5 AT HR 2 A S 5 R b e i AR — 3
2.2.3 MBI EE L

i 1R R 2 ML s B 25 AT 1) v 24 23 s SR AR
IR PEA 2250 (2012 jR) 7, % 16 AR 157 9 HPLC [&]
(LTI TEA T [ ShVC D, B AT 0, 7 ) B4 2 &
T o 25 UL I 2.0 16 AR v 7 390 R i 1) 8 S0 R TG B B
7z s, FA 5 A IF 0 A X LR B8 I R] B9 RSD h
0. 00% ~ 1. 09% , 2= WA 1] 7 b (1) 2K il s i s 1 2 74
B AR A2 1053, 5 A A 06 (4 AR X 0 TR Y RSD
TG 22 5, WA TR 7= HbR v 3 700 v A2 B
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S. AEBZE T B h A S1 - S16. AL IARAE I
B2 16#tiRAEFT B NiEL EE
S. Agrimonia pilosa reference material S1 - S16. Agrimonia pilosa
standard decoction
Fig.2 HPLC superimposed fingerprints of 16 batches of

standard decoction

JCHA 25 5%
2.2.4 MMETE

R FH e 24 €8 1% 4 S0 R A LR DA B R 4
(2012 1) ", LASEA 353 16 SHLRE A 45 0 R 8 30 PRI 1Y)
AR , &5 SRR AR AH AL EE o4 0. 985 ~ 1. 000, e BAR
Ml —8bE RAr PRI S

F5 16 HATAF IS E LR INE

Tab. 5 Similarity of fingerprints of 16 batches of standard decoction

hy AME | BEF O MRE | %F AR
sl 0.985 S7 0.997 S13 1..000
S2 1..000 S8 0.997 S14 0.999
S3 0.999 S9 0.999 S15 0.998
sS4 0.999 S10 0.999 S16 0.997
S5 1.000 S11 0.999
S6 0.999 S12 0.999
2.2.5 HRABERE

PR HE ) HPLC 8 80 & 1S il 5 A v 2l a0k
FESUEIEAR L EEE M R S8 (2012 JR) 7, S FE A 1] 5 5 oy
0. 1, "R Ek A Ov) IR F8 S0 38 23 43 B A8 54>
A 0 5500 A T R, Gk I EE AT B B IA AR T
# HPLC #5280 K3k rp 5(S) W i i 2 PRI 3.

U/mV
200
180
160 |
140
120
100 §
80/
60i
1
40| s
20/ | 1 11| i J
ol _‘L e 1'{.'\ LA S | R | I S
¢/ min
0 10 20 30 40 50

5(S). H &
B3 #rEFTR RS E
5(S). Quercetin

Fig.3 Reference fingerprints of standard decoction
2.2.6  E7BAL A
B3 it IE 7 OB FE B (AL 5 HIR 19080162,
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a LA_A“,I_..‘\AA-ALLL_U
360 I
320 __| k
20 M A1 )
200
- o=
140 L
100] —h— 1 " 1 RO 3
p ;_,_M__L.MJJ..\_A_A
40| | a_ g

t/ min
0

P1
P2
P

0 10 20 30 40 50
S ARAEH A Pl - P3. By Bk
4 3BT RIS s o EiE
S’. Standard decoction P1 - P3. Dispensing granules
Fig.4 HPLC superimposed fingerprints of three batches of

dispensing granules

1908024, YK2003006) , ¥ 2. 2. 2 T F 77 1= il 45 Ak 3zt i
VT, VLG DL T 4 45 LA W AR A 1 st i) R o 3 571
Xif HA R E PR A — 35, TR PR A, 4 L RE S 5 ) R
6 S R B AR EE K T 0. 9. F W 7 Ay 4 1E IR ]
FH T B 7 W0k 0 5 54T
3 itig

2 i 7 OB UG e P S 25 B AR S LUK
I g R FE B RR AL T 208 25 R i ok
FI), AT B 24 i R R — B DO 2016 48,
5 2 L 7% 5y £ (Crb 24 T O R o B 4 o) 5 A v R B
ARFR) (HER B2 WA 3 K bm vz 9076 A v 251
J5 UKL 75 5 1 R 77 B AR — B AR ES BB Y, P
250K b I AR AR E R &R A R AR BRI R YT 2
B — S0, R A v 2 i 5 0k A8 T2 bR v AL D
TR — R RS RO ) R 2 R AR &
B 8 8RS BURFIE RS S5 0T 6 2 4 43 0547 20, vl
T i T vl 2 5 F A S AR A 15

AW PTG T 7, s IR =y
A NS BEAR AR E ), LA 3 AN S B )5 R
HEAT B bR ERIE T o AR R 7= ML S W VT L TR A
BH YT IR 3472 1l 30 3 1 10 8 0 3 7 e A
FEIX, B B AR et o T R AR R rp B A
P A A A FH RD  OBE A AL 12 2 3 R B A L
Wit Rz 24 g Al S e iy e 55 5 R R A B4 o

ARG ELE T LI - 0. 2% B K VA WO ] 1
BIRENAE, R ILLL 28:72(VIV) MR, 4505 3 55 i G
PR, A B R 103 v, 0 R O IR S T s A  th
T 2 T T | TR A G T R A 22 AT R AN,
FHF G HL A A AS I A I o) A 5 v 200 ~
400 nm P 4 0 [ P9 XA R R A T A E A S
WP A5 44T, & BRI K R 250 nim Bt 355 A e, LA
HAE RGP A ikt B AR B
o P | FH P R0 e ) K %25 B2 1Y) RSD 35 /N T 3% , & W
ORI AT CE M R, nT R A R



