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HPLC fingerprint and determination of multi-components in Chitong
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Abstract: Objective To establish an HPLC fingerprint and to determine six compounds in Chitong Xiaoyanling Granules (CXG) for
reference of the effective quality control. Methods The analysis was carried out on an analytical column Dikma Luster ODS (250
mm x 4.6 mm, 5 um) with gradient elution by methanol (A)-0.1% phosphoric acid solution (B) (0—15 min, 20%—30% A; 15—30
min, 30% A; 30—40 min, 30%—60% A; 40—55 min, 60% A), at the detection wavelengths of 254, 283, 274, and 300 nm and a flow
rate of 1.0 mL/min. The column temperature was 30 ‘C. Similarity evaluation software was used to evaluate the fingerprint of 10
batches of CXG, and the six marker components were quantified. Results The common mode of the fingerprint was set up with 18
common peaks, and six of them were identified by comparison with the reference. The similar degrees of 10 batches of samples were
over 0.9, they were prim-O-glucosylcimifugin, 4'-O-B-D-glucosyl-5-O-methylvisamminol, pulegone, hesperidin, paeonol, and
isoimperatorin. The linear ranges were 0.013—0.505 mg/mL (» = 0.999 8), 0.052—2.097 mg/mL (r = 0.999 2), 0.019—0.772 mg/mL
(¥=10.9989), 0.025—1.003 mg/mL (»=0.999 1), 0.006—0.251 mg/mL (» =0.999 5), and 0.014—0.576 mg/mL (» = 0.999 4) for prim-

O-glucosylcimifugin, 4'-O-B-D-glucosyl-5-O-methylvisamminol, pulegone, hesperidin, paconol, and isoimperatorin, respectively. The

A EHA: 2017-03-13

EeWH: HEXEARAESTE LIHE (31272441

TEHRENT: B (1981—), B, YHIE, BFFET AP R4, Tel: 13904819342 E-mail: 27974163@qq.com
*BIEIEE 28k (1958—), 05, #dZ, WHAJT M AMARRERE. $4 AL, Tel: 18646005092 E-mail: antiezhu@qq.com



)

Chinese Traditional and Herbal Drugs 2% 48 %% 35 18 3 201749 A

© 3749 ¢

contents of prim-O-glucosylcimifugin, 4'-O-B-D-glucosyl-5-O-methylvisamminol, pulegone, hesperidin, paconol, and isoimperatorin
were 7.267—7.333, 4.260—4.522, 2.033—2.093, 12.234—12.771, 19.023—19.334, and 11.152—11.291 mg/g in 10 batches of

samples, respectively. Conclusion The established method has high sensitivity and specificity, and can be used for the quality control

of CXG.

Key words: Chitong Xiaoyanling Granules; HPLC; fingerprint; similarity evaluation; prim-O-glucosylcimifugin; 4'-O-f-D-glucosyl-

5-O-methylvisamminol; pulegone; hesperidin; paconol; isoimperatorin
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B, BRI CTER M RGN A 25
IRV, H g B b i i et e A SRt i
5 G bR B AR AR 25 R &), AEA
2y RO 3. HAl, EprCAAT
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iJFYH 28 R (Chitong Xiaoyanling Granules,
CXG) MRS AR, WEkT (hEZH) 2015
ERR— R 2o HNY, BABUR. PRk AR
PAEH, WRZH T BERHA R B sk
B TR (ERGREE . T URME A 2 ik
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gy, H, BHAPIRB S ETRREE . 5-0-H 54k
WK BE T, HIER S HRATHER, B2
SAE P, ST BT B A o3 S A A A
RS SRS BHTRT CXG Lo i 5%
B, (REZGIY 2015 FERRIAT FLAR T RS R
SE BB R, IX AR R A2 24 i R PRI B T K
ARSI F S gL E e
sl PRI FHEIL R g0
MRS A3 AT T i, IR B EST CXG £
H 5y e S E 7738 AREFE IS CXG HPLC 45
Ui, i SR A o R R LR, M 18 ANk
AUl 6 ANFERSY, FELFERTIEIX 6
PR/ HINE J7iE, Tk R s, ScHfERE, wT
PLN RGEVEN A% CXG FURIR S KR .

1 {XEEHH

DIONEX UltiMate 3000 £ 51| & 257 AH €34

45 SRD-3400A 73 #7 %%« WPS-3000 H BhHEFE2S

TCC-3000SD #:iF4. VDW-3000 #illgs. TAEuh
(Chromeleon® Dionex 7 7.1.2.1478); XP205 %t
TR, K 0.01 mg, =FE220g, H-LARFREEIA
Fl; KQ-250DB ZYEds i ki e as, B Lk 5 Uk
IXEREBR AT, ThE 250 W; FP240 3 X T-154H ,
74 [E Binder A #]; Milli-QAcademic 4K R45t,
FEBCHEHE AT . W CXG 10 #it, W EIHH
HEZERARE, fitS 20160508 (S1).
20160611 (S2). 20160509 (S3). 20150328 (S4).
20150810 (S5). 20151210 (S6). 20160510 (S7).
20160612 (S8). 20160610 (S9). 20150911 (S10).

ST R (IS 111522201310, JliE
I 95%) . 5-O-HEE4ERTFDKEEH (5 111523-
201208, JREDH 96.4%). HHHEHAE (L5 1076-
201205, JE4E 99.8%). WL TF (L5 110721-
201014, % 95.1%) FFEEy (#t5 110708-
201407, Jii & 53 %0 99.9% ) FIRK Fi H 2% (L5 110826-
201214, JREDE 99.5%) 0 E H EA 2
EFRE:; W, CIEAEEA, SEE KA F;
KAEBAK, AR A4l
2 FESH#R
2.1 BEEEH

% F 4 Dikma Luster ODS (250 mm X 4.6
mm, 5 pum); ViBNAHA FEE-0. 1% B KIS, A
FEVEML: 0~15 min, 20%~30%MH##; 15~30 min,
30%H ##; 30~40 min, 30%~60%HE¥; 40~55
min, 60% HEE; FPEAC: FHRREFM 5-0-FH
Y BT oK B A ST A 254 nm. B8R H N 283
nm. FFEEY N 274 nm. BRETHAZRN 300 nm; AFH
U 1.0 mL/min; #3530 °C; #EFfRE 10 uL; #ig
TERCEL LT K By v AMIET 3 000
22 A&
221 RAENBSER IS E R ERREU R R
T\ 5-O-H REAERT KRBT ST IR . A8 R
Pz By AR HIT 5 20 Rt 5l i, R ) 0
ESTHRE 2.523 mg/mL. 5-0-F 3L 45 0 ] K s
10.485 mg/mL- 5 # A i 3.860 mg/mL 48 57 # 5.014
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mg/mL. F}EE 1253 mg/mL FKKATHHE 2.880
mg/mL VR E X MV, 4 CREGIRAF

222 AEAAIAER S B CXG EE, W4,
IR 1 g, FEZEFE, B 100 mL HIEHEHA,
FEEMNHEE 30 mL, %%, FREiiE, HHhH
(T 250 W, #1% 33 kHz) 2 h, A, HEAREHR
&, AHERNSRRKTE, A, JEi, e
W B pEE

23 BYUENEHEFER

231 REEERE  HES N 20160508 (S1) )
CXG, fk “2.2.27 WijjiFile, £ “2.17 WUF i
FAF NS 6 IR, P B RGE, REERS
[faE, mALET, MU B NS E, 5
FLAT U [ AFGS OR B R[] RIAE XTI AR (1Y) RSD o 45

LA W PR AF G B I 1) R AR I T AR A RSD 297
T 1.0%, 6 JCRARBIFR S (AL EE Y KT 0.95,
NG E R AR T

232 famtERie  HUttS 8 20160508 (S1) 1Y
CXG, & “2.227 ik, f£ “2.17 Wik %
PET, 2351F 0. 34 64 9. 12, 24 h #EKE, DUFF R
Ty U R 2 LU, 1 S0 A U P R X B B ] R A oS
UEETRIAR ) RSD o 45 LA U (1) RE T £ B IS TR AR AF G
IETRIAR ) RSD ¥J/hF 1.4%, 6 AN]SR43
SR AR KT 0.91, IR S AE 24
h WERE .

233 FEEMHRE BUS N 20160508 (S1) (1)
CXG 6 i, Kk “2.2.2” TiJj ikt &, 1€ “2.17 Bt
WA T, AP BN S, THE LA IE
(RIAE XS £ B B (] RAR T U TR AR ) RSD . 45 SR A5 04
(FIAE A B B [ AR XS D TR RSD 357 F 0.8%s
6 I FE TR SIS I AHLEE S KT 0.95, R TTE
HE MR

24 IBGENEMR

2.4.1  FROCEE P L AR VR B 10 4t
CXG (S1~S10), & “2.2.2” Wijj ikl 4, £ “2.17
T2 i, WHE 1. RH “hZiaitiia
BB AR L SRAN R GE) (2012 4ERRD” X He S0 i

1700, B S1 AZHRENE, WA E %R 0.3

min, HZIILAC 10 ftFeL&HE CRAZ s IER),
## 37 CXG HPLC FRat ik i A1 X CPIAME ),
THRLHE SC R B AH X B R TR AR o 0 T AR . &

S1~S10 5 CXG #f e S B AT 45 S0 & 3 AH
BUEE 235114 0.996.0.995.0.986.0.995. 0.998. 0.994
0.998. 0.990. 0.996. 0.998, KT 0.9.

2.4.2  FROUEIE F LA IE AR S AR T AR T B
FIARLBE VAN R G iR Fa Ui b 3, S1~S10
SRR SR T A I B 18 AN A U, I Hom i
ERGXEEERE (& 2) Hx Al BLs A 6
A RIRFRREL (4508, 5-0-F FE 4k Hfi K
BEtf (7 508, SAMATER (10 S8, FBEH (15

S11
S10
S9
S8
S7
S6
S5
S4
S3
S2
S1

A-TFHIRET  7-5-O-FHEAEWIDOREE  10-8MmAR 1S9 16-FHEm  17-BRATHAE,

t/min

a0 60 70

T

4-prim-O-glucosylcimifugin  7-4'-O-B-D-glucosyl-5-O-methylvisamminol ~ 10-pulegone 15-hesperidin  16-paeonol 17-isoimperatorin, same as below

El1 10 #t CXG HPLC 55 EiE R RIELEE (R)
Fig.1 Fingerprint of 10 batches of CXG and reference fingerprint (R)
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0 16 SO PHERYy (16 516 FMERFATIAZR (17 50,
HAR B R] 43708 9.91. 13.72. 27.87+ 31.02. 35.21,
17 39.41 min. fEILAFWES, DL 16 SUREERL, 5
1 15 | HRARWESY BE5E 4, RNE, B 16 SUE(E RS
| | N
N e, TSR SAT TR, 5022 2,
0 0 20 30 40 50 60 70 2.5 CXG 7 6 M5 EENE

t/min

2 RAXTERS HPLC
Fig.2 HPLC of mixed reference substances

251 ikt [ “2.17 TR A%t
2.5.2 VAWM TR AR IR VE TR H1 4% ik
“22.17 W, MR SIERHIE TR “2.2.27 T,

F2 10 HAES (S1~S10) HEHIEERTIEEFR
Table 2 Relative peaks areas of 18 common chromatographic peaks of 10 samples (S1—S10)

LERSEE T

5 fp/min
S1 S2 S3 S4 S5 S6 S7 S8 S9 S10
1 5.15 6.75 6.49 6.15 6.73 6.36 5.81 5.97 6.68 6.51 6.08
2 6.50 0.38 0.35 0.36 0.37 0.35 0.37 0.25 0.30 0.42 0.36
3 8.82 0.63 0.60 0.67 0.55 0.60 0.42 0.61 0.64 1.17 0.60
4 9.91 1.04 1.09 1.08 1.17 1.06 1.09 1.01 1.07 1.07 1.07
5 10.31 0.50 0.63 0.57 0.60 0.50 0.61 0.46 0.53 0.54 0.51
6 11.31 0.30 0.66 0.37 0.49 0.40 0.32 0.40 0.37 0.33 0.40
7 13.72 0.91 1.12 1.25 1.14 1.01 0.98 0.99 1.00 1.01 1.04
8 26.58 1.56 1.52 1.55 1.58 1.63 1.62 1.62 1.65 1.60 1.67
9 26.79 0.48 0.54 0.51 0.57 0.56 0.52 0.57 0.60 0.52 0.55
10 27.87 5.85 5.86 5.85 6.08 5.88 5.87 5.84 5.85 5.82 5.96
11 28.43 0.40 0.42 0.40 0.41 0.36 0.33 0.43 0.33 0.47 0.42
12 28.97 0.52 0.53 0.54 0.53 0.54 0.49 0.55 0.53 0.62 0.54
13 29.64 0.24 0.25 0.23 0.25 0.24 0.23 0.23 0.23 0.27 0.23
14 31.02 0.39 0.49 0.45 0.43 0.42 0.44 0.41 0.46 0.39 0.43
15 35.21 0.29 0.29 0.29 0.29 0.29 0.29 0.29 0.29 0.29 0.30
16 (S) 3941 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
17 41.61 0.63 0.64 0.63 0.64 0.64 0.64 0.63 0.64 0.63 0.64
18 42.33 0.26 0.27 0.26 0.26 0.27 0.27 0.26 0.26 0.26 0.26

253 AMRRFBHELCERFE 70k 5 R
TRA X IR SR 0.5 54 104 15, 20 mL, T 100
mL =HEH, MHEEMBERZIE, KRR ER
FEVRA ST, 1% “2.17 TN G4t
JE, sk ], DU R SR R AL RR (X0,
W THIARAL AME R A AR (YD, 2filbriEfZR, 753
AT MV S A S R BNER 3. HIURE
X B TR, FHFRBECA 10 5 FB B b MR, IR
10 pL AT E, EHIE A EFER Y 10 %
(SIN=10) BJ FIxf B 5 B B B e &R (LOQD,
SR WA 3.

254 UERREFEERE  BURA X SER, %
“2.17 TR A, FEEIE 10 uL IESLHE 6
K, WRGHSEIEE, 70l E IR RSD 1.
SERTHRET . 5-O-H SZE R R B EF . #T far B
PR P By FERHT 25 Y RSD 735124 0.8%-
0.7%- 1.0%- 0.3%- 0.2%- 0.2%, WX EHE =
RIF.

2,55 HEMKR BFE-—#K (S CXG, #%
“2227 WUFHPATHIZ 6 4, K “2.17 TiF
AT E, e EIERE, SRR ESEGTH
THRRER T 5-O-H BLERT ORI E . W e 1%
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Table 3 Linear relation and LOQ between peak area and concentration
wEm EVEpy r LT/ (mg-mL ™) LOQ/(ugrmL™)
THRF T Y=0.26 X+1.31 0.999 8 0.013~0.505 0.094
5-O- F 4 i o K Y=3.28 X—2.31 0.999 2 0.052~2.097 0.254
HH A B Y=0.16 X—0.59 0.998 9 0.019~0.772 0.115
1 7 Y=2.02 X—1.89 0.999 1 0.025~1.003 0.006
Pt R Y=2.34 X—1.89 0.999 5 0.006~0.251 0.054
G ES Y=0.15 X+0.26 0.999 4 0.014~0.576 0.016

B PE R I AR HTEH 2R B9 RSD 23 514 1.1%+1.2%-
0.9%-+ 0.5%-. 0.4%. 0.6%, FWELM R
2.5.6 FaEtEEe  HBUEHER (ST B SRR
FE L 10 uL, 43 50F 0 24 4. 6. 8. 12 h i##¥,
R REE . SR DUETAE A RE T 5-0-F &
YRR ALY . SHVEATER . R PR RIRR A
2 RSD 43514 1.3%- 1.3%- 0.9%- 0.8%- 0.5%-
0.7%, R AP EAE 12 h NERE .

2.5.7  INFEFEIUCERRES AR RREL S E & R =
IR (S1) 64y, 43 0.5 g, B 100 mL EIEHE
TR, K SRR 5-0-H F 4 B K i
T BERTER . PR PR RRR AT B R R A
MRS 1 mL, EHERHEH, % “2.2.27 BURiE
Hile%, AHEER, JEd, WEEERIE 217 WF
TSR ATINE , THES B R INRE R R, 25
RIMREAT . 5-O-F FLAE W K BET 5 A I
PR FF Bz By A RICHT #2519 7 5510 B0 2 5
99.1%-+ 99.6%-+ 99.2%-+ 99.2%- 99.0%. 99.7%,
RSD 73514 1.34%- 0.30%- 1.13%- 1.31%- 1.07%-

0.71%.
258 FESEENE  HS1~S10 5 CXG, #%42.2”
TUF i A, % “2.17 TR ek A
W5, CFORERE, FhriE 2k BlH 5
ZER K 4.
10 #EAER P FHR R FF . 5-O- 35 2 7 i) oK i
T SRR PR SRy RTRR AT B R
I B RIAE 7.267~7.333 mg/g. 4.260~4.522 mg/g-
2.033~2.093 mg/g. 12.234~12.771 mg/g. 19.023~
19.334 mg/g A1 11.152~11.291 mg/g.
3 e

CXG H 10 BRZM I, 84, RESEE
REBALE, SRRt T 3 BIE 3 /KT Lo(3*) 1EAL
IR, UHEAE A, BRI iskit,
G BT O 25 SRR iR, U [R) A ) A%
BN, 15 DL, N 30 f5 &R,
REFE VAR 2 h BRREOT &, BRI T e A SR I
HEr L&,

AW TR AR A E A DAD R,

==R)

F4 HRUNELER n=3)

Table 4 Determination of six maker components (n = 3)

JF 5 H(mgg )

e
[ e 5-0- P SE 4TI K BT MR B SRR EReTE
S1 7.267 4512 2.070 12.634 19.127 11.170
S2 7.312 4.507 2.076 12.670 19.182 11.203
S3 7.325 4.320 2.093 12.771 19.334 11.291
S4 7.325 4.260 2.079 12.688 19.208 11.218
S5 7.333 4.511 2.075 12.665 19.174 11.198
S6 7.312 4.422 2.079 12.686 19.205 11.216
S7 7.325 4.505 2.051 12.234 19.023 11.210
S8 7.332 4.511 2.042 12.451 19.154 11.208
S9 7.301 4.509 2.065 12.578 19.201 11.189
S10 7.321 4.522 2.033 12.730 19.112 11.152
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