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Quality analysis of Rosae Chinensis Flos based on UPLC fingerprint
and content determination of two chemical components
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Abstract: The UPLC fingerprint of Rosae Chinensis Flos (RCF) and the determination methods of hyperoside and isoquer-
citrin in RCF were established to evaluate the quality of roses from different habitats and applied to the comparative study of
Rose Rugosae Flos(RRF) from the same family. UPLC was used to establish the fingerprint of RCF,and the common peaks
were matched,and the attribution of each common peak was analyzed. SPSS 20. 0 and SIMCA 14. 1 software were used for
cluster analysis and principal component analysis of the data. The total contents of hyperoside and isoquercitrin in roses and
the fingerprints of RRF were determined by the same method. The UPLC fingerprint of RCF was established to calibrate 30
common peaks,and 10 components were identified by comparison with reference substances; Cluster analysis showed that
when the clustering distance was 10,15 batches of RCF could be divided into five categories,and the results of PCA and clus-
ter analysis were basically the same;Content determination showed that the total content of hyperoside and isoquercitrin in 15
batches of RCF were 3. 88-8. 67 mg/g, indicating that there were some differences in the total content of hyperoside and iso-
quercitrin in different habitats ; The established fingerprint method is also suitable for the quality control of RRF in the same
family. The established fingerprint and content determination method of RCF were feasible and could provide reference for the
follow-up study of RCF.
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Table 1  The information of sample source
HZER2 M i HAZEIERAE BORAEZIM i s BORALR A
Number of RCF Sampling site of RCF Number of RRF Sampling site of RRF
s FALH R o LA R
’ ; Anguo City,Hebei Province Jinan City, Shandong Province
Y s T O S A 2
Zhoukou City, Henan Province Lanzhou City, Gansu Province
s7 ~s11 WA 7 1l RS - RS AR T
N Heze City,Shandong Province Pingyin County, Shandong Province
2 Ay 7/ a2 1 i
S12 ~ 514 o WRHESTH RO ~ RI2 . [J_I/J\'ﬁ/\tlg/@‘%ﬂim‘%ﬁ '
Linyi City, Shandong Province Huangdian Town,Dingtao County, Shandong Province
s s hL3 S
’ Dali Prefecture, Yunnan Province Guanxing District, Zhejiang Province
- WL K
Anji District, Zhejiang Province
HET 48 2 WL
R15 @%(Ié L\/ \E\*

Changxing County ,Zhejiang Province
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Fig. 1 Superposition plot of UPLC fingerprints of 15 batches of RCF
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Fig.2 UPLC fingerprints of 15 batches of RCF
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Table 2 Similarity evaluation of fingerprints of RCF

No. S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 S14 S15
S1 1.000 0.972 0.951 0.982 0.961 0.947 0.938 0.954 0.933 0.932 0.901 0.941 0.963 0.941 0.926
S2 0.972 1.000 0.985 0.965 0.959 0.955 0.985 0.986 0.975 0.973 0.963 0.971 0.983 0.971 0.975
S3 0.951 0.985 1.000 0.949 0.963 0.960 0.990 0.991 0.989 0.991 0.986 0.970 0.978 0.970 0.960
S4 0.982 0.965 0.949 1.000 0.989 0.981 0.930 0.944 0.926 0.925 0.896 0.929 0.949 0.929 0.915
S5 0.961 0.959 0.963 0.989 1.000 0.996 0.945 0.958 0.948 0.947 0.924 0.944 0.959 0.944 0.919
S6 0.947 0.955 0.960 0.981 0.996 1.000 0.947 0.955 0.951 0.948 0.926 0.945 0.954 0.945 0.929
S7 0.938 0.985 0.990 0.930 0.945 0.947 1.000 0.996 0.996 0.996 0.992 0.986 0.988 0.986 0.985
S8 0.954 0.986 0.991 0.944 0.958 0.955 0.996 1.000 0.996 0.994 0.985 0.991 0.996 0.991 0.978
SO 0.933 0.975 0.989 0.926 0.948 0.951 0.996 0.996 1.000 0.998 0.992 0.989 0.988 0.989 0.978
S10  0.932 0.973 0.991 0.925 0.947 0.948 0.996 0.994 0.998 1.000 0.993 0.983 0.985 0.983 0.973
S11 0.901 0.963 0.986 0.896 0.924 0.926 0.992 0.985 0.992 0.993 1.000 0.970 0.970 0.970 0.964
S12 0.941 0.971 0.970 0.929 0.944 0.945 0.986 0.991 0.989 0.983 0.970 1.000 0.995 1.000 0.982
S13 0.963 0.983 0.978 0.949 0.959 0.954 0.988 0.996 0.988 0.985 0.970 0.995 1.000 0.995 0.975
S14  0.941 0.971 0.970 0.929 0.944 0.945 0.986 0.991 0.989 0.983 0.970 1.000 0.995 1.000 0.982
S15 0.926 0.975 0.960 0.915 0.919 0.929 0.985 0.978 0.978 0.973 0.964 0.982 0.975 0.982 1.000
s 0.973 0.992 0.990 0.973 0.980 0.977 0.989 0.994 0.987 0.986 0.970 0.985 0.993 0.985 0.973

Reference
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Fig. 1 UPLC chromatograms of mixed reference substances (A) and sample of RCF (B)
LB FIR 13 BRAERR ; 14 G 22T 5 15 Wb 18 R 1 5 19 SE R4 20 : A B H 5 24« B L7 525 - B 441526 : #it i . Note:
1:Gallic acid;13;Ellagic acid ;14 : Hyperoside ;15 : Isoquercitrin ;18 ; Avicularin ;19 ; Astragalin ;20 : Quercitrin ;24 ; Afzelin ;25 ; Baicalin ;26 ; Quercetin.
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Fig. 4 Result of cluster analysis
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Fig. 5 Contribution for variation by first two principal components
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Fig. 7 PCA-X loading plot
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Fig. 8 UPLC chromatograms of mixed reference substances( A) and sample of RCF(B)

Wl A 2Bk 2 M . Note: 1 Hyperoside ;2 ; Isoquercitrin.
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2.5.2 ZKMBFEER

53 SRS 25 W B4 22 Bk RIS I X B I
7 0.2.0.5.1.0.2.0.4.0 mL & 10 mL &34,
50% W RSRR e 2R ZFE 4850 [RD ) B I 28 W 53 i) 4%
HRE2. 17 TR (i 25 A — KR AE 2 L il SR e T AR
DA TR AR (V)  MRBE MR ARAR (X)) , A T2k
[l A5 WA 7 R A 51 R A 24k Y =12 054. 258X +
1 191.667,r=1.000, W] 7E 4. 211 ~84. 224 pg/mL
T BBl PN 4 22 B e B 5 W T AR 1 OC R R A5 St
FEAF L IlH 5 F2 S A S R B Y =13 173, 139X
+1149.773 ,r =1.000, ZZ I 1E 4. 220 ~ 84. 408 ng/
L 5 ] DA S B B DA TR AR e M G 3R R A
2.5.3 MEERXE

e 2 W 4 22 Bk N AR TR A X B VA TR
2 pL FERE“2. 17 IR (B35 S 8 A IR R 6 IR, il %
U TE R, TF A S ) 4 22 Bk T W 1 ALY RSD R
0. 15% , SEHi Bz 11 i BLUAY RSD Sk 0. 21% , & BHAX
A RE B R AT
2.5.4 ABE MK

A ZEAE R (S1) , 4242, 37 T T J5 4
PR IR A2 1IN A3k &, 09T 0.2,
4.8.12 18 24 h #FHEIE , ic s AR, TS 2 4
2 WK IETE R RSD R 1.01% | SEffi iz HF s TR AR Y
RSD 5 0.87% , KWL s W 7E 24 h IWERUEPE R

i
2.5.5 EHMHKXE

WA ZAEHM AR (S]) 29 1.0 g, K§BWE , F
176 Oy, #“2. 37 IR Jy i il A8 f i a5 W, %
217 IR AR S SR e SR R, LA
B 22 Bk E w9 RSD {Hh 1.35% ; St i & iy
RSD {4 0.98% , RIZ ik EEER LS
2.5.6  eAfEni RGX

IR ZAELG R R (S1) 29 0.5 ¢, KB FRAE , F
790,507 3 A1, 4 IR 1:0.5 1:1 . 1: 1.5 JImA
G 2 BRTT RN A B 0 R BR2. 37 IR ik
HHARIEW . BB 2 wL #2217 T
TSI e SR T AR, FE T A 2P LA
KAl 32, G5 R WoR, & 228kt 0y F- 24 1Al
W% 98.02% ,RSD g 2. 11% 5 St Bz 11 /- 34 1]
WK 96.48% ,RSD 4y 1.56% , FW IR R 4T,
2.5.7 H&aE

F“2. 37 R ik il g 15 it H =l i
W AT 3 6y) 352, 17 TR (3% 5 R RE 0 = |, 1
SRR T 22 BRSO B i, A R LR 3,
MA1S it H ZEAEAE i s B nl R0, A 22 Rk S Y
SD (B A 0. 17 , U W12 B 43 75 AN [a] 7 1l A ] 4t 1 ]
22 ARG 15 dtt H Z= 404 b b S R S 5y SD
B4 1,79, BEBTIZ AL 3 7E A 7] 7 i ] 22 S K

K3 RAERAMPELMBFNSHMETRIENELE R (n=3)

Table 3 Result of content determination of hyperoside and isoquercitrin of RCF(n =3)

IS SLHH S it
Sample of RCF Hyperoside content( mg/g) Isoquercitrin content( mg/g) Total content( mg/g)

S1 2.47 2.94 5.41

S2 2.15 3.00 5.15

S3 1.88 2.50 4.38

sS4 2.00 6.61 8.61

S5 2.01 6.46 8.47

S6 2.07 6.60 8.67

S7 2.35 2.50 4.85

S8 2.34 2.47 4.81

S9 2.10 2.01 4.11

S10 2.12 1.98 4.10

S11 2.18 2.12 4.30

S12 2.24 2.14 4.38

S13 2.24 2.18 4.42

S14 1.97 1.91 3.88

S15 1.91 2.01 3.92

YJ{H Mean 2.14 3.16 5.30
PREE SD(% ) 0.17 1.79 1.75




1462 KIRF=YIBE R 5T K

Vol. 34

2.6 SHBIEAFISLEIETLFR
2.6.1 BOREHAM LA H T

1S HEBBRALZG M HE L (RT ~ R15) 422,37
TG A i A T, 45 2. 17 TR (1 S ERE
W5 A BB AR SRS . W 15 SEERAE 2541 45

ST R edf SCPF T IR A P 254 3 5 SU R
TEARUEZPEECAE” (2012 Jiz) 2EAT 45 SCETE 73 #r
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Fig. 9  Superposition plot of UPLC fingerprints of 15 batches of RRF
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Fig. 10 UPLC reference fingerprint of 15 batches of RRF
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