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Abstract Objective: To establish the characteristic fingerprints of Flos Genkwa and Flos Wikstroemiae
Chamaedaphnis, and simultaneously perform quantitative analysis of major chemical components in Flos Genkwa and
Flos Wikstroemiae Chamaedaphnis. Methods: HPLC-UV was used to establish the characteristic fingerprints. The
analysis was performed on a Diamonsil C,g chromatographic column ( 4. 6 mm x 250 mm,5 pm ). The mobile phase for

gradient elution was acetonitrile ( A ) and 0. 1% formic acid ( B ); the flow rate was 0. 7 mL * min"'; the detection wavelength
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was set at 350 nm, and the injection volume was 20 L. Quantitative analysis of major chemical components of Flos

Genkwa and Flos Wikstroemiae Chamaedaphnis from different regions was performed on LC-MS/MS. Chromatographic

separation was performed on an Agilent Zorbax SB C g column ( 150 mm x 4. 6 mm, 5 wm ) eluted with methanol ( A )

and 0. 1% formic acid ( B ) in a gradient elution at a flow rate of 0. 8 mL * min~', and the injection volume was 10 L.

Electrospray ionization ( ESI ) in the negative ion mode and multiple—reaction monitoring ( MRM ) were applied for

quantitative analysis. Results: The characteristic fingerprints of Flos Genkwa and Flos Wikstroemiae Chamaedaphnis

were generated by HPLC-UV. There were six characteristic peaks for Flos Genkwa and four characteristic peaks for

Flos Wikstroemiae Chamaedaphnis. The contents of 13 kinds of flavonoids and 3 kinds of phenolic acids in 11 bathces
of Flos Genkwa and 16 batches of Flos Wikstroemiae Chamaedaphnis were determined by HPLC—-MS. The results of

quantitative analysis and clustering analysis showed that there were significant differences in the main components

between Flos Genkwa and Flos Wikstroemiae Chamaedaphnis. Conclusion: The established method can provide the

scientific basis for the identification and quality control of Flos Genkwa and Flos Wikstroemiae Chamaedaphnis, and

guarantee the safety of clinical medication.

Keywords: Flos Genkwaj; Flos Wikstroemiae Chamaedaphnis; characteristic fingerprint; quantification; HPLC;

HPLC-MS; flavonoids ; phenolic acids
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Tab.1 Sources of Flos Wikstroemiae Chamaedaphnis and Flos Genkwa

9 fit= 7 b e fits g
(No.) ( batch No. ) ( habitat ) (No.) ( batch No. ) ( habitat )
1 HYH-HD-001  Ja[bHF#E -1 ( Handan—1, Hebei ) 15 HYH-NM-002  N%%i! -2 ( Neimenggu-2 )
2 HYH-HD-002 -t Hf#f -2 ( Handan—2, Hebei ) 16 121321201203 HEI L5 24 s WFSEBE ( NIFDC )
3 HYH-HD-003 [t |ff#f -3 ( Handan-3, Hebei ) 17 YH-AH-001 % -1( Anhui-1)
4 HYH-HD-004 [t H{f¥E —4 ( Handan—4, Hebei ) 18 YH-AH-002 % -2( Anhui-2)
5 HYH-HD-005 [t HF¥#E -5 ( Handan-5, Hebei ) 19 YH-AH-003  “Z#{ -3 ( Anhui-3)
6 HYH-HB-001 4t -1 ( Hebei-1) 20 YH-AH-004  “Z#{ -4 ( Anhui-4)
7 HYH-HB-002 it -2 ( Hebei-2) 21 YH-FJ-001 e —1 ( Fujian-1)
8 HYH-SX-001 1174 -1 ( Shanxi-1) 22 YH-SN-001 Bk -1 ( Shaanxi-1)
9 HYH-HUB-001  #jdt -1 ( Hubei-1) 23 YH-JS-001 7175 -1 ( Jiangsu—1)
10 HYH-SC-001 )i -1 ( Sichuan-1) 24 YH-HN-001  {ipg -1 ( Henan-1)
11 HYH-SC-002  PUJI] =2 ( Sichuan-2) 25 YH-HN-002 A -2 ( Henan-2 )
12 HYH-SN-001  BkPE —1( Shaanxi-1) 26 YH-HN-003 74 -3 ( Henan-3)
13 HYH-SN-002 B4 -2 ( Shaanxi-2) 27 1085-9901 r £ 2 R E FSEBE ( NIFDC )
14 HYH-NMG-001 ~ N5&¢ —1 ( Neimenggu—1)
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2.1 FHEEE

2.1.1 HPLC &fF A4 . Diamonsil C,g( 4.6 mm x
250 mm, 5 wm); g A &M (A)-0.1% R K
(B), ¥ & ¥k i (0~10 min, 20%A — 25%A; 10~11
min, 25%A — 40%A ; 11~32 min, 40%A — 60%A ,
32~34 min, 60%A ) ; Jiii#: 0.7 mL - min™"; KM K .
350 nm; A7 : 30 °C 5 FERERR: 20 pL.
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57,0.22 wm TEFLIEREE T AR SEE R,/ i
B

214 K% EHE WU — it 5 (YH-SX-001)
56 A6 B3 i S MR [A] — 4t % (HYH-HB-002 ) #
SEAG A S AW, A R (2.1 WU 3 Sk i
S AR 2 6 WK, 0 SR Rk L, SEAE D 4 ()F
KR ) NS BRI, T A5 FR AR W AR X PR B I A] Y

X HE SRS, VE M B fE T

AR S



244 -

LTI/ i

=+

JTRRN

Chin .J Pharm Anal 2018,38(2) ‘ JPA
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Tab.2 The determination results of characteristic peaks for 10 batches of Flos Genkwa

. AR BRI If] ( relative retention time ) MU AR ( relative peak area )
(S TH w2 Ws Wa WS wke W1 W2 W3 W4 WS ik
(peak 1) (peak2) (peak3) (peak4) (peak5) (peak6) (peak1) (peak2) (peak3) (peak4) (peak5) (peak6)

YH-AH-001 0.74 0.81 0.87 1.00 1.20 1.47 1.37 0.14 0.06 1.00 0.21 0.59
YH-AH-002 0.74 0.80 0.87 1.00 1.20 1.46 1.16 0.14 0.06 1.00 0.19 0.58
YH-AH-003 0.74 0.80 0.87 1.00 1.20 1.46 1.18 0.13 0.07 1.00 0.21 0.55
YH-AH-004 0.74 0.80 0.87 1.00 1.20 1.46 0.76 0.13 0.08 1.00 0.25 0.42
YH-FJ-001 0.74 0.80 0.87 1.00 1.20 1.46 2.76 0.23 0.14 1.00 0.62 0.73
YH-SN-001 0.75 0.81 0.87 1.00 1.21 1.47 1.39 0.13 0.08 1.00 0.32 0.62
YH-JS-001 0.74 0.80 0.87 1.00 1.20 1.46 1.37 0.17 0.25 1.00 1.10 0.66
YH-HN-001 0.74 0.80 0.87 1.00 1.20 1.46 1.23 0.12 0.12 1.00 0.45 0.71
YH-HN-002 0.74 0.80 0.87 1.00 1.20 1.46 1.10 0.16 0.30 1.00 1.16 0.68
YH-HN-003 0.75 0.81 0.87 1.00 1.21 1.47 1.08 0.18 0.35 1.00 1.39 0.58

X 0.74 0.80 0.87 1.00 1.20 1.46 1.34 0.15 0.15 1.00 0.59 0.61

hhiHE i
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Tab.3 The determination results of characteristic peaks for 13 batches of Flos Wikstroemiae Chamaedaphnis

FHX R B B8] ( relative retention time )

FHXFIEE TR ( relative peak area )

( s : i 1 2 i 3 i 4 i 1 2 i 3 i 4
(peak 1) (peak 2) (peak 3) (peak 4) (peak 1) (peak 2) (peak 3) (peak 4)
HYH-HD-001 1.00 1.26 1.34 1.58 1.00 0.25 1.70 0.13
HYH-HD-002 1.00 1.26 1.34 1.58 1.00 0.33 1.51 0.05
HYH-HD-003 1.00 1.27 1.36 1.61 1.00 0.26 1.55 0.06
HYH-HD-005 1.00 1.27 1.37 1.61 1.00 0.43 1.72 0.09
HYH-HB-001 1.00 1.26 135 1.59 1.00 0.48 1.85 0.57
HYH-HB-002 1.00 1.26 1.34 1.59 1.00 039 1.79 0.54
HYH-HUB-001 1.00 1.26 1.35 1.59 1.00 0.20 1.73 0.09
HYH-SC-001 1.00 1.26 1.35 1.59 1.00 0.34 2.23 0.61
HYH-SC-002 1.00 127 1.35 1.60 1.00 022 1.68 021
HYH-SN-001 1.00 1.27 1.37 1.61 1.00 0.48 1.93 0.60
HYH-SN-002 1.00 127 1.36 1.60 1.00 045 191 0.58
HYH-NMG-001 1.00 1.27 1.36 1.60 1.00 0.42 2.35 0.82
HYH-NMG-002 1.00 1.27 1.35 1.60 1.00 0.40 2.35 0.72
X 1.00 1.27 1.35 1.60 1.00 0.36 1.87 0.39
A/mAU
1 500 | L A
1 000 | 4(8) :
500 | 3 j\\A
| I N
0 : : : :
2 6 10 14 18 22 26 30 34 t/min
A/mAU
400 5 5
300 3
200 J\ 4 ]
100 J\ /L
0
2 6 10 14 18 22 26 30 34 t/min

3. RKFBEEZE (luteolin ) 4. JF3RZ ( apigenin ) 5. ERITEREE( hydroxygenkwanin ) 6. 56fEZ ( genkwanin )

B 1 3t HPLC 45EEIE (A ) fnxd B e EiERE (B )

Fig. 1 HPLC characteristic chromatogram of Flos Genkwa ( A ) and chromatogram of reference substances( B )

2.2 SEAEMTTELET 16 Rl aY &2 E

2.2.1 HPLC-MS %% 4 i 4 Agilent Cig #:(150
mmx 4.6 mm, 5 wm); FSIAH: HEE(A)-0.1% H R
K (B), B B ¥E B (0~7 min, 30%A — 70%A ; 7~13
min, 70%A — 90%A ; 13~15 min, 90%A ) ; ¥ #:0.8
mL - min™"; AR : 30 °C 5 #EAEE: 10 who

BRI B FRUR (EST) 5 SRITZ R 5
T ( MRM ) #4728 5204 5 R ASE . 1 B8 A
2 BT HLE (1S )« —4.5 kV; ZAKIEJE . 650 °C ; 5%
S (GS1,N,) JE /7 414 kPa; BB (GS2, N, ) &
J7:448 kPa; AT (N, ) K J7: 207 kPa, #EFTIN#A,
B AR, MBRM A E &
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800 |
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400 | 1(S) 9 K
o
2 6 10 14 18 22 26 30 34 t/min
A/mAU
4
300 B
i 1
200
100 |
0
5 15 25 34 t/min

1. ARJBEF (luteoloside ) 4. KR ZE (luteolin )
2 #E5TE HPLC $HEENE (A ) foxt R mEiEE (B )

Fig. 2 HPLC characteristic chromatogram of Flos Wikstroemiae Chamaedaphnis ( A ) and chromatogram of reference substances( B )
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o ME AR 11.90 pg - mL™, /3% & 10.80 pg - mL™", Al
2 0.63 pg- mL™, SEEE 3.1 g * ml™" AR &
57.00 g -mL ™', LI 25 4.50 pg-mL", RETEH R
1.15 pg - mL™" Ml 2 X 9.44 ug - mL™', 54 TR 118.80
pg e mL™, ) K 1140 pg - ml™, 54 2 14.85
pg mL™", A R 47.00 [T mL™, #il fz # 0.65
pg mL ™ AT 1.92 pg e mLT AT 0.68 pg e mL .
223 BHASE RS 16 tooiE S 11 e
SEALZ AR, 3 50 H i, 45 Ho BB R 2 1.0
o MEEPRAE , B 50 mL HIEHIE T K %A 70%
2% 30 mL, A RE 30 ming BUH 504, 1 70% 2
PSR 2 Ul G ) o, PR TR ST R FH 0.22 wm TAL
DRI g ISR A

224 LPECR EERAANR R E R
“2.2.27 TR IRA X IR SO i, R A BOR B,
FH B B3 5310328 2 A B AN () vfe BEE A6 132 1 R B A
VW, F “2.2.17 T AR A AT 4 B, 10 Sk g T
o DAMREE (X)) SR AR A5, W T AL (Y) YA,
2 IR (el it s i s e 1D E I CACTNE e o 87
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A% RS TSR A0 R R IT HEA TN A , 43 B DA M L
SIN=10 Fl S/N=3 B} 45 XF He& iy 1 ¥ J& AE hy o 5 [R
(LOQ) FNAG M PR (LOD ), L4 45 F B 16 A1
HPERMEFR R B, r = 0.997 6, FHMLH 43 [F1H )7
T 2 ] e PR A PR L% 4
225 MEEE AUSHEEE KB WIR 2227 BT
TRA X IR FLAR 10 L, $4 “2.2.17 TR {6 33% 4 {4 %
SRR 6 U, WIE A 440 AR, RSD 34/ T 2.63%

H ARG 2 5 . ) —3tt ( HYH-SX-001 ) £ i #3
K61y KB FRAE 4% “2.2.3” Wi R 5 A7l 45 ks
MR, TE 2,217 TGRS T IE 16 Bk s &
5, RSD ¥/NT 3.4%,

H RS 26 B 4% H VRS % B A o v 280 e
3d, RSD ¥/ T 4.4%,

SR A AR PG T B R AT
22,6 FREME K% WEL R — 4t (HYH-SX-001 )
FE S A W 10 L, i 22,17 TR 6 3% 4%
P, 23 9 T 0.4.8.12.24 h JEAE I 52, I 5 4% Bl il
2 Ay e T R, SE G 45 R WoR, BROLAS ER . v e R
FroE 2 MR GEE R R BE R (Al R
R MR SRR R FHBR KRR
MR AL TR M A 04 1w A AY RSD 43 Bk
3.4%.2.2% . 1.2% . 1.5% .2.1%.2.6% . 3.2% . 4.2% .
3.2%.2.0%.3.7% . 4.1%.2.8% . 1.5% . 2.4% . 3.4%, 14 /N
T 4.2%, F PR S IA A IR T CE 24 h R
RA4r.
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Tab.4 HPLC-ESI-MS" data, regression equations, correlation coefficients,
linear ranges, LODs and LOQs of the sixteen components
, LRI
st W MS' MS®  DP/ CE/ EIEVE i LoD/ 1O/
) ) ) r (linear range )/ » .,
(. component ) min  m/z  m/z Vv eV (‘regression equation ) 5 (ng-mL™) (ng-mL™")
( pg - mlL )
J5LZERR ( protocatechuate ) 3.97 1529 109.0 -50 -30 Y=1.0672x 10°X+14581 09995  0.037 88~4.500 4.735 2.368
MIMERR ( caffeic acid ) 546 179.1 1349 -37 24 Y=6.5751x10°X+5476  0.9995  0.046 48~5.950 23.24 11.62
JT3# (apigenin ) 972 269.0 1169 -80 -51 Y=2.0000x 10°X-74417 09976  0.010 54~1.350 0.659 2 03296
M1z % ( naringenin ) 874 271.1 1509 —67 -26 Y=7.8511x 10°X+465.16 0.9996 0.002 469~0.158 0 2.469 1.235
56462 ( genkwanin ) 11.60 283.0 268.0 -41 -25 Y=3.0000x 10°X+36 078  0.999 1 0.000 378 4~0.048 44  0.378 4 0.169 2
AEREZ (luteolin ) 9.09 285.0 1329 -80 -48 Y=1.0000x 10°X+125043 0.9996  0.055 65~7.125 1.739 0.869 7
11125 ( kaempferol ) 942 2850 117.0 -92 -82 Y=3.9403x 10°X+245.73 0.9996  0.035 16~2.250 35.16 17.58
FRIESEIEZ (hydroxygen- 10.67 299.0 284.0 -131 —-49 Y=1.0000x 10°X=7 194.5 0.9994 0.002246~0.2875  0.140 4 0.070 18
kwanin )
Hitiz 2 ( quercetin ) 8.59 301.0 1509 —-71 -26 Y=2.3884x10°X+14581 0.9996  0.018 44~2.360 1.152 0.576 2
£EJR ( chlorogenic acid ) 462 353.0 1909 -71 -26 Y=6.5751x10'X+5046.1 09993  0.232 0~29.70 145 7.251
3 (vitexin ) 6.52 431.1 311.0 -57 =32 ¥=3.2927x10°X-9581.2 0.9997  0.044 53~5.700 3.711 2783
543 Z (isovitexin ) 679 431.1 311.0 -50 -30 Y=1.0961x10°X+12354 09994  0.029~3.712 3 7.25 1.813
AKEREF (cynaroside ) 6.92 447.1 2850 -55 -37 Y=8.0053x 10°X+66333 09998  0.0459~5.875 1.434 07172
Mt ( quercitrin ) 7.64 4472 300.0 -68 -36 Y=4.6350x10°X-4176.4 0.9993 0.005 078~0.650 0 2.539 1.27
7T (rutin) 7.08 609.3 299.9 -75 -50 Y=3.6489x10°’X-2955  0.9998  0.007 500~1.920 1.875 0.9375
1 2 (‘hesperidin ) 7.04 609.7 3012 -74 36 Y=2.8276x10°X+1048  0.9996 0.005297~0.678 0 2.649 1.324
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Fie “2.2.37 WU J7 347 A5 Al s W3 1, 7E
“2.2.17 TR AE T A% AT I A A N A 1 i R R
LS, SEINRE IR R 94.2%~103.8%, RSD 4
0.96%~4.5% , 3B Z 5 R L AT HE

228 FEEMIEZR BLAESHS 16 fiLHE5E
FEFE 5, $22 AR “2.2.37 TR Ty ik i A 4 O
Fiz “2.2.17 WU (0 3% 55 1 1 R 5, SR FH A 1 il 26

Pt ERE S TR 13 FRECER AN 3 AR R A 45
LR 5. PRl 16 Flsti sy i, 5o 46 ih B AT i A B

T, HAR BT 2 Fh25p TP 2 & A  HBR AR R R
L ZS W A, HAR Wy B e 25 R R SPSS i
B AR S 800 FIRE 56, & BR 2 Rl 25 B4 v 13 S o
A EPE2ZE T (P<0.05) 5 BRBS 40, 25 /K
FRILSEIL R, W E & A2 468 15, TR IR Z,
288 A5, HUE TR 3R R B RH i R Al
R TRE IR MR R LASER S i R i
MER .
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229 BAEOHT N T EMHLIX A SEAE oS e, A
WEFEF RIS I3 Hr vh i 2 8] - Y 8RB, >R FH SPSS Hp
] Hierarchical Cluster i 2 , 3% F U 22 (1 16 57,
XF 27 A AT IR E M. AT A R ILE 3,
27 LG R 2 28, BESuAE (FERh 1~16 ) A 2K,
SoAE (FEAL 17~27) Sy B2E, HILAT UL, 2G50 fg
SEAEFIBSEAR MR LI 23
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B3 HEnERE 27 BT (A ) 5XE(B ) ERNRELST
Fig. 3 Clustering analysis of 27 batches of Flos Wikstroemiae
Chamaedaphnis ( A ) and Flos Genkwa ( B ) using the “average linkage
between groups” method
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