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HPLC fingerprint and simultaneous determination of nine chemicals from fruits
of Osmanthus fragrances
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College of Biological and Environmental Engineering, Changsha University, Changsha 410022, China

Abstract: Objective To establish the HPLC fingerprint and simultaneously determination method for nine chemical components
from fruits of Guihua (Osmanthus fragrans, OF), so as to provide reference for the quality control of OF fruits. Methods The
separation was developed on YMC-Pack ODS-A column (250 mm % 4.6 mm, 5 pm) by gradient elution with acetonitrile-water
(containing 0.1% of phosphoric acid) as mobile phase. The flow rate was 1.0 mL/min, the column temperature was 35 °C, the
injection volume was 10 uL, and the detection wavelength was set as 210 nm. The fingerprint of OF fruits was established by using
the similarity evaluation system of chromatographic fingerprint of TCM of the State Pharmacopoeia Committee (2012 Edition), and
the contents of nine chemical components were determined simultaneously. Results The fingerprints of 20 batches of OF fruits
from different areas were studied and a total of 24 peaks were calibrated and nine of them were quantitative analyzed. The results
revealed that nuezhenide G13, spenuezhenide, neonuezhenide, and salidroside were the major compounds for OF fruits. According to
the methodological investigation, the precision and repeatability were good, and the sample was stable within 24 h. Moreover, the
linear ranges of nine chemicals, named salidroside, verbascoside, neonuezhenide, spenuezhenide, isoergosteroside, nuezhenide G13,
quercetin, apigenin and kaempferol were all good and their recovery rate ranged from 95% to 105%. Conclusion The HPLC
fingerprint combined with the simultaneous determination of nine chemical components analysis method established in this study are
stable and reliable, which can provide the basis for the quality control and comprehensive utilization of OF fruits.
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FEAE Osmanthus fragrans L. & AR, HIKE
M-+ REgi4ez —, FE=0U)I0L T . 1T
Tiv WIS (RELIE ) e “HTEAE. RERL.
W, JRRKFRR”, HAR. T8, ek A0,
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N T SRR R FEAE S R 2 TR, A SK
U6 6 EEAE SR 92iE4T HPLC Fe4U i mr 7, s
LHRH . B, B H. Baa#. 7
FAEIH. LoldF G13. M &R, AR ALZEm
9 FhbAR o FIEEIE 773k, R, JFRA R
HEETE R S B B LU T, AN R S &
PRI AL R IR 2%,

1 SR

Waters €2695 &= S0 AH 14 & 2998 PDA £
M3, EE Waters A 7] ; TMT-3 BT R°F, 55
I RAX B B PR A ;5 MS105/A AT K, 5
Metler Toledo 24 7]; KQ-400DE 7Y 2t 7 1l 5
veak, B AENERARAR; SHZ-D (D 1§
HARREEE, T PR R FTEA A
DFT-100 H Z5 k3 #EAL, MR T AR KM PR A ]

5RT (b5 B20504, Jfimsr%1=98%).
M (K5 B20715, JRE/H=98%). ¥
7t (k5 B25825, i /rEi=95%). F#Ff

$H (iS5 B21535, i £=98%). itz & (it
5 B20527, i B> $1=98%) . FF 3 & (L5 B20981,
R H=98%). LAl (k5 B21126, &%
$=98%). FriyitF (b5 B21240, FiEpH=
98%). % niF G13 (Hit'5 B20924, Jii 4 %7 =98%)
X R B R A Bk O ETE E Tedia
AFE AifoK, EERER, HRoIrgualnsig
AT E 2R AR AR . AE AR
522019 4F 5 H 45l B T 4t i, &K BBk
BREI L E KRB BHEYIEALE O. fragrance L1
TR T, SRR ARBURAE T KIS
B TR 2B RAR = 7 b0 o BAR(E B LR 1.
x1 BREER
Table 1 Information of samples

W5 P W5 P
s1 IR T s11 Il wiif<)
S2 TLIRM S12 T H B
S3 IET S13 WA
S4 MNP S14 Gk
S5 ARG KM S15 L2
S6 ARG KD S16 VLT
S7 T S17 91| B
S8 TR S18 %
S9 T i AR S19 IR G
S10 T 7 A8 P $20 L )

2 FES5%R

21 BIEEH

il 4y YMC-Pack ODS-A (250 mm X 4.6
mm, 5 um); WM AIE (A) ~0.1%F R /K%
W (B); #EFEPEML: 0~35min, 10%~30% A; 35~
50 min, 30%~50% A; 50~51 min, 50%~—~95% A;
51~60 min, 90% A; 60~61 min, 95%~10% A;
61~65 min, 10% A; AFRE 1.0 mL/min, #EFE
AR 10 uL, K 210 nm, FEE 25 C.
22 HEERSIBYEEMR
221 SRS BUE E AR R SR ok
e, 1 4 S0, RBERRE 0.1g BEOEH, IAH
BE 10 mL, #EAffReE e, HAHRE 30 min, A
JaRRE, MBI E, BRI LAl
B0 10 mine B EiEWGT 0.45 pm HALIERR, 5.
2.2.2 XERSEBPIE & REMOEL SR B
7ol BEIEREE . o, REABT. &
JUH G13. M. R ILEmT R NEE,
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BT 10mL &), FOMEPRERERTE, RS
IR I P B 4 A 4,25, 2.81. 1.30. 4.78.
0.30. 5.98. 0.16. 0.15. 0.42 mg/mL KRS X HE 5
AR

223 MR HUEEfERSE, % “221” WUF
Jrikml RS, 4% R (S AR SR 6 1K,
LAy B8 B A LW T ARVBOR AR 2 T o S 1R
2 52 LA U (VA G (R BE ) TB) 5 A X U TR R . 4

T, LA WA B I 7] RSD (B 45/ T 1.0%,
AT THI AN RSD R 3/NT 3.0%, 3R BAA A A %
EY/5

224 EEMRE HURETERSLAM, 1% “2.217
TR I PAT i 6 (A Sy, F4 “2.17 1
NS RAERE, DAL T NS IR, BR% I
A VG FRUAF G A B I ) S AR I T R . 4 SRR, &%
LA WA G B I 8] RSD A4/ T 1.0%, FHXT 14
A RSD 3/ T 3.0%, £ EEEMRLT,

225 fRoEtRie  BUETERSLAM, % “2.2.17
TR 7 & A s, iR E, o alfE
0. 2. 4. 8, 12, 24h J5t%k “2.1” W N1k
e, DR it NS g, B8R &AM
XU B B (] S AR I TR AR . SRR, S g
FEXT LR BRI (8] RSD {31/ F 1.0%,  FHXT 0 THI AR
RSD {E3¥)/NT 3.0%, FEAML M ERE 24 h N

FoE M R

2.2.6  FEAER L HPLC Fi5 80wl i1y 57 S ARALEE VR
i RUER 20 fiEiEAE R S (S1~S20), $%“2.2.1”
T 1M R A, % “2.17 Ttk & T
HERE, 15 20 HUEETER S HPLC @ik (B L. K
25t i 35 2 S A LRE PN R4t (2012 Wi i
ITHREEE > HT, DAFESL (S20) BRE NS RTR 4L
BRE, A O B0R A o IR Fe s, R % ke
IEJE T HBIULAL . S5 RE R, FILH MR B
I A] ) RSD (397N T 1.0%. X 20 fibAE e S s i
B 50 IR AR o TS ST ML EE PEA, R S1~S20
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1 20 ER RN EIE R AR EE (R)
Fig. 1 Fingerprints of 20 batches of O. fragrans fruits and
their reference fingerprints (R)

F2 20 HERRSFMAVIELEE S RIESEEREITFMER
Table 2 Similarity of fingerprint of 20 batches of O. fragrans fruits and their reference fingerprints

it

HHABLEE

S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 S14 S15 S16 S17 S18 S19 S20 XfHE

S1
S2

S20

1.0000.969 0.974 0.954 0.955 0.906 0.969 0.968 0.968 0.967 0.968 0.971 0.966 0.966 0.969 0.965 0.968 0.972 0.966 0.966 0.978
0.9691.000 0.998 0.985 0.983 0.914 0.997 0.997 0.997 0.998 0.997 0.997 0.996 0.998 0.997 0.997 0.997 0.997 0.997 0.997 0.997
0.9740.998 1.000 0.985 0.985 0.921 0.998 0.999 0.998 0.999 0.998 0.999 0.996 0.998 0.999 0.995 0.996 0.997 0.996 0.996 0.998
0.9540.985 0.985 1.000 0.995 0.914 0.987 0.986 0.985 0.987 0.986 0.985 0.985 0.986 0.985 0.987 0.987 0.986 0.987 0.987 0.987
0.9550.983 0.985 0.995 1.000 0.909 0.988 0.988 0.986 0.987 0.987 0.987 0.985 0.985 0.986 0.985 0.985 0.985 0.985 0.984 0.986
0.906 0.914 0.921 0.914 0.909 1.000 0.919 0.915 0.920 0.916 0.914 0.920 0.915 0.920 0.922 0.919 0.921 0.928 0.919 0.917 0.935
0.9690.997 0.998 0.987 0.988 0.919 1.000 0.998 0.997 0.998 0.998 0.998 0.998 0.997 0.998 0.996 0.997 0.997 0.998 0.997 0.997
0.9680.997 0.999 0.986 0.988 0.915 0.998 1.000 0.999 0.999 0.999 1.000 0.996 0.998 0.999 0.996 0.996 0.996 0.996 0.996 0.996
0.968 0.997 0.998 0.985 0.986 0.910 0.997 0.999 1.000 0.999 0.997 0.998 0.997 0.999 0.999 0.997 0.997 0.997 0.998 0.998 0.997
0.9670.998 0.999 0.987 0.987 0.916 0.998 0.999 0.999 1.000 0.999 0.999 0.998 0.999 0.999 0.996 0.996 0.996 0.997 0.997 0.997
0.9680.997 0.998 0.986 0.987 0.914 0.998 0.999 0.997 0.999 1.000 0.999 0.996 0.997 0.998 0.994 0.994 0.995 0.995 0.995 0.996
0.9710.997 0.999 0.985 0.987 0.920 0.998 1.000 0.998 0.999 0.999 1.000 0.996 0.997 0.999 0.995 0.995 0.997 0.996 0.995 0.997
0.966 0.996 0.996 0.985 0.985 0.915 0.998 0.996 0.997 0.998 0.996 0.996 1.000 0.998 0.997 0.997 0.997 0.996 0.999 0.999 0.996
0.966 0.998 0.998 0.986 0.985 0.920 0.997 0.998 0.999 0.999 0.997 0.997 0.998 1.000 0.999 0.997 0.997 0.997 0.998 0.998 0.997
0.9690.997 0.999 0.985 0.986 0.922 0.998 0.999 0.999 0.999 0.998 0.999 0.997 0.999 1.000 0.997 0.997 0.998 0.998 0.997 0.998
0.9650.997 0.995 0.987 0.985 0.919 0.996 0.996 0.997 0.996 0.994 0.995 0.997 0.997 0.997 1.000 1.000 0.998 0.999 0.999 0.997
0.968 0.997 0.996 0.987 0.985 0.921 0.997 0.996 0.997 0.996 0.994 0.995 0.997 0.997 0.997 1.000 1.000 0.999 0.999 0.999 0.997
0.9720.997 0.997 0.986 0.985 0.928 0.997 0.996 0.997 0.996 0.995 0.997 0.996 0.997 0.998 0.998 0.999 1.000 0.998 0.997 0.998
0.966 0.997 0.996 0.987 0.985 0.919 0.998 0.996 0.998 0.997 0.995 0.996 0.999 0.998 0.998 0.999 0.999 0.998 1.000 0.999 0.997
0.966 0.997 0.996 0.987 0.984 0.917 0.997 0.996 0.998 0.997 0.995 0.995 0.999 0.998 0.997 0.999 0.999 0.997 0.999 1.000 0.997

X 0.978 0.997 0.998 0.987 0.986 0.935 0.997 0.996 0.997 0.997 0.996 0.997 0.996 0.997 0.998 0.997 0.997 0.998 0.997 0.997 1.000
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227 fRgUEREILAEMIEASHE B “2.2.17
A “2.2.27 TR A& EEAE S St v (SD
AR AT RS, % “2.07 TN il 243,
TR R B I TR UV SR A EIE T R4, e 4 5
VN FRAF . 9 S NBIIEHEE . 10 S0 v
2 DU 11 SRR L 0T 12 S0 R 3 A T
16 SN L piHF G13. 17 SN K. 18 Sk
NARER 19 TN I AT, TRA X DL
FESZRESL Y HPLC i LI 2,
A 17 19

4 910
M 1112 16

0 6 12 18 24 30 36 42 48
t/min

AL RE - itE  10-BEAEHEE 1R LiHE 12-RE
FSHE  16-LyiH G13 17-MHEER  18-/r3KR  19-1LEW
4-salidroside 9-neonuezhenide 10-pilosyl  glucoside
16-nuezhenide G13

11-spenuezhenide 12-isoergosteroside

17-quercetin  18-apigenin  19-kaempferol

2 REXERM (A) FHEERIHMR (B) iR HPLC
Fig. 2 HPLC of nine mixed references (A) and sample of O.
fragrans fruits (B)

23 FEERIP IMLERTSENE

231  BIEA SHE IER TR R SR
4 [[ “2.17 “2.2.17 “2.2.27 Wi R k.

232 MRAEE % “2227 WUNTiEH&EH
LR BEARRET . Wit frloni, 5
MEHE . 0T G13. M ER. k. Mmool
9 262.7. 16.4. 8.8. 2855. 1.6, 369.3. 1.0. 1.0.
3.0 pg/mL; 525.4. 32.8. 17.7. 571.1. 3.2. 738.6.
2.0. 2.0. 5.0 pg/mL; 1050.9. 65.6. 35.3. 1142.1.
6.4. 1477.2. 40. 40. 10.0 pg/mL; 2101.8. 131.2.
70.6. 2284.2. 12.8. 2954.4. 8.0. 8.0. 21.0 ug/mL;
42035, 262.4. 141.2. 4568.4. 25.6. 5908.9. 16.0.
16.0+ 41.0 pg/mL A X IESIATR, BT 1mL &l
H, DIHEDES, #5), 13RSI ERE RS
MR 2 “2.17 TN S SRR GERE I e,  BAXT
R T EIR AR (X0, IETIRUAALERR (Y),
BTN T, 155 HETRE, SR WK 3.
GERRE, HEAER ST IR 9 Rk 2= B TEAH N Y
Jo AR FEE 3 ] 5 W T AR R 26 M6 R R A

233 MHERL  HBUEER S mE “2.2.17 I
IO ER SRS, 1% “2.17 TR i E
SRR 6 I, il eIk iEmm AR, FEASRE. B
SSACHET . Briom . B, REAEE. «
DUH G13. MR S AL 25 % B o W TR
] RSD {HAK /K 2.02%. 2.72%. 2.65%. 2.49%.
2.97%. 1.96%. 2.93%. 2.81%. 2.57%, ¥/ T 3.0%.

®3 HEERSP IMUEHAEMEXRERER

Table 3 Results of linear relation of constents of O. fragrans fruits

D%y R r2 LRVl (ug mLY)
AR-S N Y=9X108 X+100 000 0.997 3 262.7~4 203.5
BETEHELF Y=2X10° X+3318.8 0.998 3 16.4~262.4
oyt Y=2X10°X+9 051.6 0.998 9 8.8~141.2
Rl Y=6X10° X+324 561 0.999 7 285.5~4 568.4
RFE M Y=7X10% X+5 113 0.999 0 1.6~25.6
2T G13 Y=7X10° X+880 146 0.998 1 369.3~5 908.9
Wi e 3 Y=3X107 X—954.58 0.9990 1.0~16.0
FER Y=9X107 X—4 157.1 0.980 5 1.0~16.0
gL Y=6X107 X—8 768.2 0.990 3 3.0~41.0

2.3.4 B  HUEHE (SD BEAE R SRR,
i “2.2.07 TR AT RS AR AT 6 1, 1%
“2.17 TN OIS ESLRE, C SR kI,
TR SRR BEHTE . il d. fkit
. BEMAGE. ol G13. MR, FEA

L 25y 25 B S 2 43 ) RSD {E 43 318 2.56%
2.95%. 2.65%. 2.79%. 2.43%. 2.62%. 2.49%. 2.51%.
2.67%, KUIZIEEIMERLF.

235 FREMEiAL  EUEHE (SD FEAE RS,
% “2.2.17 WUR 7 AR s, 4% “2.17 T
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TORELAE BIFE 04 20 4. 8. 12, 24 h HERENSE,
RIS, THREAL R, BRI,
Bricv . FrloiE. REMBE . LulH G13,
Wi 28 TS B AL 251 & o W T AR B RSD B AK
N 2.38%. 2.56%-. 2.73%. 2.97%. 2.64%. 2.51%.
2.61%- 2.47%. 2.77%, RSB 48 h P
Fe e PR R AT

2.3.6  JNFEEMCRRLS  HUEHE (S EEfE SR,
KB FRE 6 4, B4 0.05 g, A HIIANLH KT
BRI, B, L ot. BEMEHE.
LT G13. M ZR . AR L R I i 13,57
0.67. 0.10. 15.95. 0.10. 13.99. 0.04. 0.03. 0.10 pug,
% “2.2.17 WUR TGS s, i “2.1”
TR B 2 A AT I 52 , 0 SR e TR AR G U B (R U6

SR, iR BESIENETR. Briootir. F
LUl FEMEE. LUlH G13. #ibk R, K
o W2 B R m AR IR 98.0%
100.4%. 101.5%. 101.9%. 98.1%. 102.6%. 102.1%.
99.3%.99.9%, RSD 1E.73 74 2.81%.0.58%.0.59%
2.38%. 2.28%. 1.17%. 2.58%. 2.24%. 1.42%, %
BHAZ VA [T % R AT

2.3.7 AEFFHEERR SR S EWE N T
ANEF AR B ZE R, 1% “2.2.17 TN
VA £ 20 AN [R] 7 iR SR S R 2.1
T i R RENE, tHE SRR TP AR
BEACHE . Hi & oliF . FrotdF. FEMA BT,
LUTH G13. M E. FrRE. WEMNERE, 4
R 4.

R4 ANE~H 20 fEERED I MUFRISENELS
Table 4 Determination of nine chemicals of 20 batches of O. fragrans fruits from different habitats

RS (mg g7)

T UETE  TERWE  BLAE  BLAE  REhSH  LARcl WEE FEE AWM
S1 2.789 0.605 1.556 19.035 0.038 30.168 0.072 0.003 0.007
S2 2.883 0.588 1.590 16.565 0.056 31.333 0.083 0.002 0.008
S3 2.550 0.599 1.556 14.583 0.098 33.274 0.079 0.003 0.009
S4 2.660 0.590 1.559 15.866 0.076 28.351 0.073 0.002 0.005
S5 2.565 0.538 1.662 14.264 0.133 29.625 0.071 0.002 0.006
S6 2.749 0.548 1.580 17.573 0.057 25.749 0.074 0.002 0.008
S7 2.721 0.605 1.529 14.181 0.228 25.284 0.081 0.003 0.009
S8 2.749 0.548 1.580 14.573 0.057 25.749 0.079 0.003 0.008
S9 2.411 0.543 1.593 16.666 0.188 32.177 0.082 0.002 0.006
S10 2.268 0.660 1.589 19.303 0.131 24.477 0.083 - -

S11 2.343 0.545 1.605 19.137 0.084 25.164 0.079 0.002 0.008
S12 2.083 0.587 1.572 18.343 0.064 24.955 0.073 0.004 0.006
S13 2.343 0.585 1.594 17.813 0.040 24.801 0.085 0.003 0.007
S14 2.433 0.611 1.610 19.462 0.021 24.934 0.076 0.002 0.007
S15 2.806 0.623 1.612 19.556 0.104 31.135 0.078 0.003 0.008
S16 2.755 0.601 1.637 22.424 0.201 24.252 0.084 0.003 0.007
S17 2.754 0.613 1.764 26.808 0.325 40.338 0.075 0.003 0.008
S18 2.235 0.619 1.614 19.521 0.093 33.981 0.081 0.003 0.007
S19 2.404 0.557 1.621 20.631 0.235 33.151 0.083 0.002 0.006
S20 2.440 0.574 1.634 21.331 0.104 36.948 0.082 0.003 0.008

SRR, R vt Lol GL3 MH Lol
NEEER e EEAE Ry, HA, JURURE Lot
Mg it G13 &5 &, & ESBUEH 55N
14.181~26.808 mg/g. 24.252~40.338 mg/g. iX—
S5 R 5 ORI TE FEAE R S PR E AL S B R B R
NG R — 2R, Ak, HETE st EAR
or B — 52 PRy, BTN S ERK.
PR, AT DA R FH R £ v A e 0T GA3 1 i
TER L EITPO B) F BB R . AN [F]77 ik e R 5K
2RO 25 SRR, A Hb XA T i Hh 2R 4 ik
TR B B 22 R . o, U1 AR

X FIREFE RSP & i G13 AR & i H & B
o ANE DL R S AR M B I B B 2 e
RN S5 AR = AL B . A, IR
LR A K. RN, S50 R SR A
B\ AEA7 26 AFE A — B REE, BRI Z R R
A e — 2 Hr .
3 it
31 REUAFIMER

T 2 SR AN [ B A A A T S B o 4
R, SPATRRE 8 AL R LAEA 1.0g, BE=
I, NN 100%. 90%. 70%F1 50% FH EE LA
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% 100%- 90%. 70%A1 509% .1 % 50 mL 34T A
FEN, $RHGE I8 JE AT HPLC i, g5 5R oK,
4t FE N R TG R S i 25 1 SR UBCR Bl ke
£ 100% P EEAE A FEHE U 7 o

3.2 MPEICHIERE
SR FH R M 28 6] AR 1 SR S0k ot R kit i

AT 200~400 nm KA. SRR, FHETE

SRR BRSNS s Lo G13, FR LU,

W yUH AZL 5 R 3 7 4E 2304 224, 210 220 nm
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