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[ Abstract] Objective: To establish the HPLC-PDA fingerprint of Folium Photiniae combined with chemometrics
to identify and screen the quality markers of Folium Photiniae, in order to provide a scientific basis for the quality

of Folium Photiniae. Methods: The fingerprint was obtained by an Agilent Eclipse XDB-C, (250 mm x 4.6 mm,
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5 wm) chromatographic column with a mobile phase of acetonitrile (A)-0.1% formic acid aqueous solution (B) in
a gradient elution. The volume flow rate was set at 1.0 mL+-min ', the wavelength was 350 nm and the column
temperature was 35 C. The fingerprints of 15 batches of Folium Photiniae were established using the developed
method and the similarity was evaluated. The common peaks were analyzed by chemical identification pattern to
distinguish Folium Photiniae from different origins, and the quality markers of Folium Photiniae were screened.
Results: The similarity of the 15 batches of Folium Photiniae were all above 0. 996, and a total of 10 common
peaks were calibrated. Cluster analysis, principal component analysis and partial least squares analysis screened out
chromatographic peak No.1 (neochlorogenic acid), No.2 (chlorogenic acid), No.4 (rutin), No.5 (hyricoside), and
No. 6 (isoquercitrin) as the quality markers of Folium Photiniae. The contents of neochlorogenic acid and chlorogenic
acid is positively correlated with the quality of Folium Photiniae. The contents of rutin, hypericin and isoquercitrin
may be negatively correlated with the quality of Folium Photiniae, indicating that the contents of these three components
in Folium Photiniae should be limited at a low level. Further quantitative analysis of the above five components
indicated the linear ranges of 0.1353 ~2.706 0, 0.1340 ~2.6800, 0.0085 ~0.1705, 0.0156 ~0.3128,
0.0059 ~0. 1189 g, respectively. The linear relationship of each component is good (R*=0.999 0), and the
average recovery rate is 99.30% to 101.90% . Conclusion: The established HPLC fingerprint and multi-component
determination method are proved to be stable and reliable, which can provide a basis for the quality evaluation of
Folium Photiniae.
[ Key words] Folium Photiniae; fingerprint; similarity evaluation; cluster analysis; principal component

analysis; quality markers

A1 A I Sy o 2 R A i R /N R B R A A
( Photinia serrulata Lindl. ) f T #: 0, B 23k T I K
(BEMNFY  ZAOHE, EREE. (RER
FY e dom it e KU B s 2, (kg )™
HFIEA A EZ U, Hk=E 9 P, A/ E.
E) N = 2 C o TR T = 1 Q< s i KL 8
TS R TG T Sk e BRI R T
YT SRR KGRI R 5 R AR O 5 0 AR K
st AR A EEE AR MR TR
MR TG R IEW 30 A B 2 = AR
FRE RS LM RRAAY S AR, A IFIEIE
SR e AR ) AR SRR PRI BT AR R IR B R
R SEFL TR E

TESE PR TAE h & AT 35 250RHAE 9 A0 A i RATE A
5 8 FH B 0, 2k eI ) HRT R T
A I SR A O T BB 9 A A A AR i R 2 T
AR ER 25 b A o vh 2508 55 — B (1992 4FE R ) ), 48
90 LA o ) R = i e I A K A B R I T Bk
Z HH G Y o R v, H O OG T A e T A
{14 SC ik 52 20 L, 451 < % B8 9 45 20 SR A RP-HPLC 3%
W e T A et v BB SR R RN S BICSR IR 1Y % i, X1V 2%
a2V B A IR R E T A A e R R IR N S 4L

962
Cy" PEHMBRE 2023 FH32 559 B

SRR, RINE T 2 Mo 7 i HL O 20
AFHIT Y SCHK , i = 3B AT SCRRIE |, 48 80P 1% 2 o
I E B SCRROR WLARGE o AT R 4 S0
TEAS AT A O RE T A I B9 AR 7 R
g3, SR A X SR AR SR R AT R E . 5 SUIA
TR B R BB XS 25 o R AT A S R, B A
KRG i 7 1 (9 A7 2007 35 A 2 8 R 2
SE SRR G I B O R SR 4
Ao AR 3 4R A A I B BT B AR S, O HL
PEH R AR A MG o P, AR SEEG A 1 1S HE A A
MRS EE AR R A5 A R 23 B (PCA) FILERZE 70
(HCA) B T Al i i AR S Yy, R ar 17 i A
AW I E I ik, DUYIHR T g i e

MRERE

1 %3

LC — 20AT R w5 SOMAH @ 3% AL ( H A 8 2
A ) ;TB —215D #l &+ K \BSA224S — CW Hl &+
KV (FEZ R A BRZ A 5 KQ —250 RS A3 % 3%
ar (Rl = AR AR o
2 KASEHA

Xt B B 2o D TR (AT S8 A W B B A



FRZA A L5 : PS000974 , 41 i :98. 0% ) 5 L JEL R (
B f 24 0 R E BIF 9T B, it 5 110753201817, 46
J£:96. 8% ) 5 S Bz (o B 24 A S B 5T B
5 :111809-201804 , 4l & :97.2% ) ; 7 T (HF EH &
o 24 K S BF 5T B, b . 100080201811, 4 JiF .
91.7% ) ; 4 22 Bk (v [ 8 b 24 5 Ao 2 A 5% e, it
5. 111521-201507 , 2 i : 94.3% ) ; 2 W5 €8, 3% ki
(Fisher At 27250 24w ) 5 HoA IR0 3 R 43 B 4l , 7K
Btk .

AR I 15 HE 25 48 1 H b 24 Ml A P A BR A
PEAE 2 B AR A A N s B B R 3 AT B O 4y 2
R U 58 2 Sy 5 R A A 1 TR 25 R B AR B
W1,

F1 15 HLAMIT 256 R TG B

R 7 Hi 2t
S1 = R 1 2007141
s2 = B WA 2 2007161
S3 = F WA 3 2007031
S4 mMERI 2007011
S5 nHER2 2006261
56 ~HER3 2006191
S7 R E 1 2009151
S8 SHEILE B 2 2010181
S9 AHEILE L 3 2008281
S10 Z T N VT4 ) 4 1 2008051
SI1 7 T TR VT ) 4 2 2009251
S12 SR 3 2010171
S13 PR RN 2008121
S14 =MP T2 2008241
S15 =P 3 2009071

3 mEKH

% H Agilent Eclipse XDB-C , f6,3% 41 (250 mm x
4.6 mm,5 pm) ;BN CHE (A)-0. 1% W R ¥
(B), B = BN (0 ~8.5 min,5% ~10% A;8.5 ~
12.5 min,10% ~14% A;12.5 ~25 min,14% ~18% A;
25 ~30.5 min, 18% ~23% A;30.5 ~36 min,23% ~
29% A ;36 ~40.5 min,29% ~40% A;40.5 ~43 min,
40% ~90% A) ;i 1.0 mL-min "5 ki 35 C 5 4
D 350 nm; FEAEAAF 10 WL,
4 BAROEE
4.1 BAXNBRRABROEE K EIRBOR SR |
2R TR SRS T A A 22 B R IR O R

Chinese Journal of New Drugs 2023,32(9)

PP P2 ik, T R — 2 JO A B ) T MR A 8 T 5 G
W B I 3R 45 it A VRS A, i PR A R, BVAR T
fiz 135.30 pg-mL ™' ZEJF R 134.00 pg-mL ™' T
8.53 wg-mL ™' G ZZBETH 15.64 wg-mL ™" SEH
5.95 wgemL ™" AYIE A X IR A I

4.2 HikmBEROSEIE AR 2 R (i
40 Hifi) 25 1.0 g W& aE . B H ZEHEIE i, K
I 50% H [ 25 mL R 6, 75 Ab B (250 W,
40 kHz) 15 min (¥ , BRH# , H] 50% T EE4b 2 2K &,
FEAT, B0 3000 romin ' B I W 10 mL F 25 mL
BRI, 50% W g 45 2 20 B 14520 ,0. 22 um
AL B RS Ao, B R, B A5

5 BYEIEREFER

5.1 BYEEHEEEIHR  PUREX BGER K
HE“ 4. 17 0T 7 3 il A AL ik 0 VA, 45 37 TR ik
S TSR 6 WD AR . DIFT SRR (1 5
W) Sy 2 U | B A% S A U AR S O B IR [ R AH X
WA TET R, 85 SR Bk 7S A% A U 1 A X R B ST [ R AH X6
WETE FR RSD (B3 <3% , 32 W 2ok %5 B BLIT- .

5.2 EYEGEEMEZE  WE AR 2R
KA 1.0 g(4i's S3) K IR “4. 27 T T 7 i il £ it ik
AR, H 3T TN ARk A Tl A ) 0,29,
13,15,24 h HF#F43 #, 90 S 035 B LLBr 4% IR
(1 50) Sy 2 B | 11530 45 S A e %) A X £ BE B T3]
A T W 1T AR, 25 R b s 2% A U 1 R 6T R B BT
FIAH X 0 187 A RSD (B ¥ < 3% , & WAL 5t v W A
24 h N EPE R I,

5.3 BYEEGEESMHIW  WE AR 25
KA 1.0 g(4i's S3) KHR“4. 27 T F 7 i V47 il &
6 1 Ml WV W, 4% 37 T 8 S R L e
T DB R (1 U)o 2 g iH 8 & 0
WA (10 R X B i )RR K 0 T R 5 2R s 45 R A
W (8 R T B BT ] AR G 04 1R AR RSD {1 < 3%
TR EE R

6 EUEIENET

6.1 HBIEMIRE HLI5 ALamint 254,94, 2”7
T 7 o A5 AR VTR, 43 TR i A Rk AT
Mg 45 15 it 2545 HPLC @3 &, 8 s (o
T S 52 2 DY 2 v 24 4 4 4 A R A AR
FETFH R 40 (2012 J) " 1 BE L ST S i KRR
Z BRI, DA b B0k A sl BEELE R, 205080 i
FrugeVERe , A S RS (LI 1) R 55 88 BE R A H
Ry N B A WA S S I B AR E 10 A dE

A
PEMDATE 2023 FH 32 EE9 ‘



Chinese Journal of New Drugs 2023,32(9)

7511'5‘0 168 5t 5 9RO R O O TR B T b, X AT ) BRI (2 S0 ) T (4 S ) B2 B (S
HEATFE N o S5 AR 15 Ji A i 5 IEIEP;%‘IE ) AR (6 S 0g) o 15 it 4 i g HPLC

e il 10 AN A 05 o 38 5 5 1R A ok BR i 1R B NG SCE G AN RS S0 RS ROULE 1 IR AR AR
XFLHE N o 5 AN A e AR TR R g R (1 A VR HPLC & LI 2
1 2
| 8

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50
t/min

115 Al B A A9 HPLC $5 S0 3% (ST~ S15) Lext IR IE 3% R

A
1
2 ——8
5 6
7
9
3
J»J-}W 4 )
L 1 1 1 1 1 1 1 1 1
0 5 10 15 20 25 30 35 40 45
t/min
B
5
1 2 6
4
L 1 1 1 1 1 1 1 1 1
0 5 10 15 20 25 30 35 40 45
t/min

Lo IR 52 G B R 54 7 T 55 : S 22061 56 . S M iz 1
2 R R SR (A) 5 I A IR R (B) B HPLC % )

964
@7‘ PEHARE 2023 F5E 32 559 H



6.2 EELEIFMN  SRH™ P2y (s SURHE A DL
PRHTARSE (2012 ) " IS ARBLEE , 15 it A e 5
] 2 AR B JEE 43 590 R 0.°999,0. 999, 1. 000, 0. 998,
0.999, 1. 000, 1. 000, 1.000, 1. 000, 1. 000, 0. 996,
1.000,1. 000,0. 998,0. 999, 1,4 >0. 996 , i3 W] & []
i R NCIEi RV RS L L AR 7 By o 6o A N N CI 7
8] fb 2 1 o SR AT R B — Bk

6.3 BIBUEHIFEIN R U IR A G € 3 g k1T 4
WAL 37 IR 03 2% PR R A I 2, 45 B XS R A
HPLC 3% [, 45 A S A I A g 1 1,24,

Chinese Journal of New Drugs 2023,32(9)

5,6 S USRI IR (ERIEIR T A BT
ST R X R R LR 2,

7 HPLC ERMEAHEMTB S MUERSNESE
7.1 EENTELMEXRER HEWRMK 4. 170
TR A % RS 1,4,10,12,18,20 L, #3713
ISR 0 SR A DU AR () X gk
FER (X)) PEAT £ R0 03, B AS [0 9 5 7 R 2 1 7 1
(W 2), 45K ERH] 5 Pl 2z s TR LR RN 2
RAFAMEXL R

K2 RIMERAREBRLER

% a4 75 72 R LA/ g
o 4 iR Y =842 612.925 2X +120 487.771 5 0.999 2 0.1353 ~2.706 0
23 IR Y =1027 645.945 3X +98 752.302 7 0.999 0 0.1340~2.6800
P Y =1227043.796 8X +1 151.059 3 0.999 7 0.008 5 ~0.170 5
4B Y=1706284.312 5X +3 269.394 7 0.999 1 0.0156~0.3128
S Rz Y=1726 184.289 2X +282.065 3 1.000 0 0.0059~0.1189

7.2 SZEWNEBEFEIR M WIBUR S XI5
VWA 37 TR 3 A5 R i Se AR 6 Uk, N 0 T
BT SR IR R R R R M T A 22 BT L A A
WETET A RSD 43 511k 0.35% ,1.44% ,0.41% ,0.37% ,
0.41% , KWL IAG B E R U4f

7.3 SENEREMESER  HE —A8 A 25 4
WA 1.0 g( 4% S3) MR MR“4. 27 T J7 i il £ i
AR AR 37 T 83 A543 B AE 0,2,6,13,16,
24 h ERE, DN D TR AR, BT AR IR BRI T A
22 Bk L M H R I T AL RSD 43 51 0.30% ,
0.31% ,0.24% ,0.40% ,0.29% , 3% B {13 5 v Wi 7
24 h NEETE RIS

7.4 SENEESMEW  HUF it A w254
A 1.0 (RS S3) RIE“4. 27 1 F )y 2 V17l &
6 0 R S VA VR, 437 I A A 4, T 0
AR, T RB S B R SR R R T A 22 Bk L S
B A g W T AL RSD 4354 0.53% ,2.32% ,0.31% ,
1.64% ,2.68% , KM ik EE R

7.5 SEMWEMHERKERIR WO ENA
A (5 S3) MR 9 4y, B 29 0.5 ¢, 43 5l
AFE b B 50% ,100% , 150% 1) % B i % W -
1.353 mg-mL ™' (452 (1. 18,2.36,3.55 mL) |
1.340 mg- mL ™" (¥ % 5L R (1.37,2.73,4.10 mL) |
0. 120 mg-mL ™' {4 T (1.00,2.00,3. 00 mL) .0. 150

mg-mL ™" 4 2Bk (1. 25,2. 50,3. 75 mL) 1 0. 076 2
mg-mL ™ () T4 2 17 (1.25,2.49,3.74 mL) , 554 L
B4 3 fy, 4% 4. 27 TR J7 ¥ il & Bl & U, 7E
“37 N A A I e, TS OF 4 A i R
RSD, 25 L e I R SR IR R L T L 4 22 Bk 1 N S5 At
BB B e [ SR I HE 95% ~ 105% i [E N,
RSD #) <3% , FRW%T7 15 W HE 1) B 4F

& R

1 EEKXIRF

1.1 PCA o347 gk — LR FTA [ = A U ] £
O 24 0 I 2 S 06 1S 24 S 0 LA
ARG A ZE SPSS 26.0 Hfkrh BT PCA 40 #7, 15
)15 x 10 BrscdR A . KMO =0.732 >0.5 A1 4%
FI 45 K 06 55 5 (P =0.00 <0.001) , 3¢ B 35 ‘B 5 A
FOrHT LS AR OC . R LA W T AR AR
SIMCA 14. 1 4k {47 PCA 43 #7, R A UV 47
BOR A — AR BUR | [ 34 PCA BRI, 3 PCA
SERT AT, Y 22 TUBK R A, ROX (BT i B g
SHO R 0.901 >0. 4 iR B R IF ., ik
HL PC1,PC2,PC3 ST R 4 90. 10% (1% 3),
BEHT 3 A 32 B0 43 T W A I 2 A 1 R AR 2
H, 0 fE R ERREY . UL PCL,PC2 F1 PC3 #5757
PR AR AT LR, 180 15 17T B 25 M 1 PCA

A
PEMDATE 2023 FH 32 EE9 ‘



Chinese Journal of New Drugs 2023,32(9)

B I 3. B AR 3 A E A a5 5
2. 1 26 S13,S14,815 A1 S8; 1 2§ S2,53,59,S10,
S11 A1 S12; MM & S4,S5 #1865 IV S1; V%K 87,

B Z RN
| PN
| PRV

e
L FaPAT

3]
R2X[1]=0.549 R2X[2]=0.234 R2X[3]=0.117

B3 15 #tAfmnt PCA 154

®3 EMRREAE R TT 25 TUBKR

AR AL o
x4 R PR
i F 5y
1 2 3

5 1 0.364 7 0.174 4 -0.032 2
I 2 0.384 2 0.161 2 0.091 8
1% 3 0.405 4 0.043 5 -0.1192
It 4 0.3259 -0.368 5 -0.030 1
%5 0.173 0 -0.568 7 0.119 0
1% 6 0.160 4 -0.5825 0.052 4
%7 -0.026 7 0.020 5 0.901 4
1% 8 0.412 0 0.026 9 0.078 0
1% 9 0.2922 0.342 7 0.290 4
1% 10 0.370 5 0.156 8 -0.2358

RS EMOME KRS EROME

FW o FFAE(E TR/ % R %
1 5.490 0 54.90 54.90
2 2.340 0 23.40 78.40
3 1.170 0 11.70 90.10
4 0.3550 3.55 93.60
5 0.185 0 1.85 95.50
6 0.177 0 1.77 97.30
7 0.124 0 1.24 98.50
8 0.077 3 0.77 99.30
9 0.052 0 0.52 99.80
10 0.019 6 0.20 100. 00

T2 53 28k ey R PR B B Y 45 A8 1 X6 3 43 Y m R
K/NFE R J7 100, AR 4 TR 2 ff R PR 6 (L3R 4) W]
HLH L ERr S50 1 ~ 1 6 A 8 ~ I 10 JIE AR
KLHE 2 MU 4 ~ 0 6 ARG, U] AR AR
Sy 0 4~ 6 F A, SRR 4 ~65
WA AR 1Ak 2% 3 P RE 5 2 o i S ROAE OG . AR I
BEMSE LTI BRI A E G/, AKX R F =
0.549F1 +0.234F2 +0. 117F3 3} B 45 L W32 5, 48
A5 3 0 HE 44 S A TR) 7 At vk ) A Al i 2 4
it HE 2% B T B GE, B R AT ST R S2 2 M i ik

966
@7‘ PEHMBRE 2023 FH32 559 B

5 Fl F2 F3 F HE#
sl 5.4207  1.7159  -0.2382 3.34996 1
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s15 5.80 6.35 0.46 0.79 0.35
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