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Determination of rutin, hyperoside, quercetin in Xiang lotus by HPLC
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Abstract: Objective;: To establish a HPLC method for
simultaneous determination of rutin, hyperoside, quercetin in
Xiang lotus. Methods: The HPLC method was performed on an
Agilent ZORBAX SB-Cig column (4.6 mm X250 mm, 5 m) with
gradient elution of methanol and 0.6% phosphoric acid solution.
The flow rate was 1.0 mL/min. The column temperature was
30 C and the detection wavelength was set at 255 nm. Results:
The contents of rutin, hypericin and quercetin in 20 batches of
lotus samples were 1.32~2.06, 1.36~2.43, 1.41~3.26 mg/ke,
respectively. The linear range of the concentration of rutin,

hypericin and quercetin was 5~ 200 g/mL (R?=0.999 9), the

three flavonoids showed a good linearity, a high sensitivity, and
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good serviceability. The relative standard deviation (RSD) for
precision, stability, repeatability, and recoveries test were all
less than 4.0% , and the average recovery rate of added standard
were 96. 6%, 96.9%, 97.4%, respecitvely. Conclusion: The
method is convenient and accurate, and can be used for the
content determination and quality evaluation of flavonoids in
Xiang lotus.
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B 43 7 K 5F : METTLER XS205DU #, B - #f 4%
H—EM 2 A H
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AN
1.3 Hik
13,1 @ERORAE (% & s Agilent ZORBAX
SB-Cys (4.6 mm X 250 mm,5 pm) ., ZICH A W3 A
FHEE TSI A B Ry 0.6 %0 B R . SR FHBA BE Uk G (ki AR
J¥:0 min, 18% A, 82% B; 35 min. 33% A, 67% B;
40 min.34% A.66% B;45 min.35% A,65% B;50 min,
40% A,60% B) . 1.0 mL/min, f: 30 C 43 K
255 nm, #EFERE 20 pl,
1.3.2 SV A AR TR R B L IR0 B
TR AR ORL AR 180~ 250 pm) . K5 B BRI 2 50 g, & F
1 000 mL # T8 i . i 75% & BE %5 500 mL, #
(840 W,40 kHz)4b ¥ 1 h, ZE R I £ 27 100 mL, & .0
(8 000 r/min) 3 min, Y4 ¥ W, 1 60 mL 4 i # Bt
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A 1 mg/mL FRAEGE &R . N %5 5 IOR HE A 25 0.2,
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MEMZ TR . 1 mL 579 T & 22805 M R
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(D) WA A S A0 3 Ot BE T 0 75 T 4 22 B
M B &R 3 Fh AR I AR 4 7E 200~ 400 nm i B 45 4,
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(2) WA AL R A €35 4 R Agilent ZORBAX
SB-Cys (4.6 mm X 250 mm,5 pm) , PDA KU #% , e AE K
P 1.0 mL/min, AR 30 C LRI K 255 nm, i
Hedr 20 plo B F U 3 AR Ik R K 1 W)
(0.2%,0.4%,0.6 %) | FF s — M R /K 7 1 (0.2%6,0.4 %,
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(3) ¥ M 1y L 7. ok 35 4124 Agilent ZORBAX
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$0.5.1.0,1.5,2.0 h, 4 M &% F E 4 100 mL, &L
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Figure 1 HPLC chromatogram of mixed reference substance and sample
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Figure 3 Chromatograms of different mobile phases
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2.3 REEMHRK

2.3.1  WRERRKLAZXT 3 Fh BARY &k R 1
AT AL 9 S RO AR =355 pm B <C150 pm B 3 il 3 2
Yy I3 1) £ IO B L R AR 2 180 ~ 250 pm IR, J5 IH AT Bl
T A RLAR 1 L 5 R Ak ) L R TR BV R U A B
D B R S A JBURL 2R AT AR K, LR B AR SR 23 T
3R B AR T B0 B L TR B 2% O R IR 23 4 L

X1 BMERHNEXNSHEEYESENZIE

Table 1 Effects of powder particle size on the extraction

rate of three objectives

WmARRLAZ/ T/ Lo/ Wik e =/
pm (mg + kg™ ") (mg « kg™ 1) (mg « kg™ 1)
=>355 1.56 1.62 2.74

180~250 2.01 2.38 3.13
<150 1.87 2.11 3.04

YU ARYY A RE . O RO AR 2B 4 180~250 pim,
2.3.2 RBUREIXE 3 A H AP SRR ik 2 W
L SRIBCE ] g 0.5 i, 3 bl I 2K 4 A 9 IR AR
PRI 2 1.0 h SRSy 1.5 h i T 22 B
To B2 28 A S TR A6 AT 3T 5 SR IBUIF ) Sy 2 ho i, 3 i o TR 28
P E AR PR BORE R R PG . 555 70 AT - B U
Al %4 1.0 h,

*x2 REBFEN3IMEFYESENEE
Table 2 Effects of extraction time on the extraction

rate of three objectives

PR T/ BLMH/ it %/
i /h (mg-kg™') (mg-kg™)) (mg-kg D
0.5 1.43 1.50 2.61
1.0 1.91 2.33 3.06
1.5 1.96 2.38 3.14
2.0 2.05 2.42 3.25
2.3.3 RBUAFIXE 3 A E R S E R ik 3

H CEERARBUSCR L TR B W v BE & B S 3 Fh
TR 25 0 00 0 AW P AR BT o S T A B G B0 & B
75 % & B BRI i e, 2 W A R4 BRad v A 0 O
oy A eh B T BB VA MR TR BT L 33 R B AR
W 0 5 32 B R 5 24 AR FR 43 MO AR B L O S R R
3 A H ARG A BB REAR. PR BBV R R 4
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Table 3 Effects of extraction solvents on the extraction Table 4 Effects of liquid to material ratio on the
rates of three objectives extraction rate of three objectives
g FTY/ LR/ fit e &/ ERE LE RN BT/ tit e %=/
(mg + kg™1) (mg+kg ') (mg-kg ") (mg/mL) (mg+kg ') (mg-kg™') (mg-kg™ ")
5006 1 it 1.40 1.58 2.57 1:2 0.85 0.88 1.41
5006 Z 1.45 1.65 2.62 1:5 1.66 1.96 283
6074 F 1.56 L7 2.68 1:10 2.02 2.33 3.22
6026 Z i 1.66 1.82 2.76
7590 R Lo )37 502 1:15 2.05 2.37 3.26
7500 LB 2.06 2.42 3.24 s A e o
0094 i B Lo 231 290 x5 RERAEN 3 HERYSENHNT
00 % 7. 8 200 5 39 3,20 Table 5 Effects of extraction methods on the extraction
rates of three objectives
2.3.4  BR X 3 R EARY AR B K 4 TR - P/ G 2B/ it =/
B2 YLLK 3 i 0 9 B K (g -k 1) (m kg D (mg ke )
TP, ISP FEM FI BN ) TR A RHR HE 3R L ¢ i 2.03 2.41 3.26
10 (mg/mlL) . FA ] 3 2.01 2.40 3.24

2.3.5 WTTIEN 3P A G RN R 5
SR R R AR BT 0k B T B 4 22 Bk A 4 TR A AR R Tk
AR AT RE IR N T M 22 MR H 2 48 ) 0 fige o i LR A5
TRV T S R AR M RERT AT, DR UL BEER R R

24 ZUXERWBHRREERER

VL b5 9 5 1 v B O 8 A R (X0, i TR AR O 2 A2 AR

YD AR o il 28, 00 T A B2 38 B 4 22 Wb A o B VR
N 5~200 pg/mL KL N E R4 HISC R B RP IR
F0.999, UM L S/N =3 852 # th R LUAE B 1L
S/NZ10 #E £ R W3 6 Prm . T 4 22 B K
Bz A B AR H BR e B IR A B I R

R6 SWASKMEESHNR

Table 6 Linearity range and detection limit of three components
Hilix EEEp MRRZE(RY) LMVEE/(pg s mL™1) MR/ (pg s mL™1)  EHR/(pg « mL™H)
T Y=2527X—1 136 0.999 9 5~200 0.10 0.42
Gkt Y=4818.6X—3 712 0.999 9 5~200 0.10 0.40
Wil Jz & Y=2 809.8X —108.4 0.999 9 5~200 0.10 0.40

2.5 WEMHRKRK

TBUI 2 A3 3o v W 53 3 F 0.4,8,16,24, 36,48 h
B A BE AL ATAT 2 U 00 202 6 3 43 3 W v 3 o
My AL, R 7 AT T A 2 B M B R
BN 296 (n="T7) , WIS IR0 RO TRAE 48 h WERLE
B 72 h, 3 e A 2 Wy o ) 0 TG AR B R R AIG .
2.6 HBEERRK

R A 0 BRI 1 1,301 B0 3 A L R AT R AR
6 U MAE 3 A e AL, R 8 Al 0, M T & 228k
T B B R W m B RSD BN TF 2%, RWZ Tk B A
BLAF (o RS % B
2.7 BEEMIRKR

e 1.3.2 By B ol V) 45 1R P AT AR B 6 O Al
L3 AR E. HEER 9 AT, ST &2
I B 2 0 1t R A RSDAY 5 1.8 96 ,1.1% 1.5 % . & W]

Table 7 The test of stability (n=2)

I

/F"v\

HERER ]/ -
h T/ GY R E/ ik Ko %/
(pg+*mL™")  (pgemL™") (pg+mL™H)
0 108.6 96.7 100.1
4 109.2 96.9 99.8
8 104.7 94.6 96.1
16 104.2 94.6 96.1
24 107.1 95.8 98.4
36 104.7 94.7 96.3
18 105.9 95.4 97.4
""" RSD/% 19 1o 11
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Table 8 The test of precision (n=26)

ﬁ%/(pg emL™1)

5 — — — — — — RSD/ %
FA7 1 F17 2 F17 3 FA7 4 F47 5 F47 6
BT 103.2 103.5 104.7 107.6 107.9 104.8 1.9
4 2 b FE 100.2 100.5 101.1 104.4 103.7 101.5 1.8
Wil iz & 99.3 100.7 101.0 104.1 103.7 101.0 1.8
*x9 EEHRARE
Table 9 The test of repeatability (n=6)
L B/ . —1
Zm/(pg e mL™ 1)
4143 . . =0 - - . RSD/ %
AT 1 FAT 2 P17 3 AT 4 AT 5 A7 6
BT 136.0 140.1 142.4 142.8 141.7 141.1 1.8
o asa 136.1 139.5 139.6 139.9 138.0 137.9 1.1
Ik pe = 171.6 178.1 178.2 178.6 175.6 175.4 1.5
ZITENEL R 40 pg/mL, BEIRG A PR, % 1.3.1 a5 5402,

2.8 EEIK L

HCE & BB SERE S 9 . B 25 g KK
T 1.3.2 YT IR AL B R AR 9 O R RE S AR 4
AT K 3 BRI e B 7 T A 22 AT S R R
AR TR A i % BRI TR 1 mlL, R MR 43 5 R 60,50,

P25 X JR i B4 7 25 0 R [ F RSD {H . fi 3 10 /]
RO A 22 BT M B 3R B0 2 bR TR 43 G R
96.6%,96.9%,97.4% ,RSD /3 %1~ 1.3%,1.5%,1.5%
(n=9) SR I7 & B INAE [ USC A4 5 25K 0F 45 2R 1Y v
BRI /N

F 10 ERERRK
Table 10 The test of recovery (n=3)
- KF Jinr FeEf b &/ pg i/ pg Al R/ % SEHEIE RSD/
/g FAT1 VT2 P30 R P2 FHE3 PR FR2 P R/ %
=T 1% 40.1 53.5 53.2 52.8 91.2 90.1 89.0 97.4 96.6 95.8 96.6 1.3
i 51.3 54.1 54.0 53.7 103.1 101.0 99.5 97.8 95.9 94.8
=1 60.5 53.6 53.3 53.2 112.7 110.5 108.6 98.8 97.1 95.5
Lt K 40.3 60.8 60.5 60.1 99.8 97.3 96.1 98.7 96.5 95.7 96.9 1.5
i 50.9 61.6 61.2 60.9 109.2 106.8 105.5 97.1 95.3 94.4
=2 60.4 61.0 60.8 60.3 119.2 118.8 118.0 98.2 98.0 97.8
Wil 2% 1% 39.8 80.6 80.1 79.5 116.2 114.1 113.3 96.5 98.0 97.8 97.4 1.5
H 50.2 81.4 81.1 81.0 128.5 127.7 126.0 97.6 97.3 96.0
=2 59.7 80.8 80.4 80.0 139.0 139.0 137.5 99.5 99.2 98.4

2.9 Tt AEIRE

$2 1.3.2 (7 3 AT AR B 2 43 BE O B IR A
(25,30,35,40 C) i ghAH pH {(2.0,2.5,3.0,3.5) K 4
i1 (Agilent-Cis £ . Waters-Cys #: . Thermo-Cs £ . HiAth
FMZM 130, 3R 11~ 13 AT AL, 7] — #3205 78
AR AR A T L A 22 B AR 2 R 9 RSD 43 A
2.8%0,2.2% 2.4 % s [al — {42t A2 BIOZE O ShAH pHL (B 4514
LT A 2B R L R RSD 430 2.1%,1.8%,
1994 5 [ — sl il 76 BICAE 3 A 0 26 10 T L T 4 22 8

R 2219 RSD 4> B0 1.7%.,0.9% . 1.4 %, i 34 44t
W R AL IR I S A pH (B B 38 B 4% 1R Bl A2 A
Jei + 3 B N 25 ) O € % Vg G S R AL X A SR I S
BRI B Z Oy B L R R T
2.10 EWMH

AT 43 BT R A AR [) 1 5% 56 28 L I] — Hi6 Y S A
s A 1.3.2 R ATARBE 5 AR S L4 1.3.1 i g
USRI, AR 4. X AR E
B
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Fz 11 R A LR
Table 11  The serviceability test of different column
temperatures (n=2)
it/ (pg e mL™Y)
e/ C T KA NS ik Je 2%
FAT 1 FAT 2 PAT 1 P42 PAT 1 FAT 2
25 92.0 91.9 97.0 97.0 136.0 136.5
30 92.3 92.4 99.2 99.9 135.2 134.8
35 92.2 92.2 96.7 98.3 135.8 136.4
40 97.5 97.9 94.1 93.8 129.0 129.1
CRSD/% 28 22 24
% 12 pH & A% E
Table 12 The serviceability test of different pH
values (n=2)
i/ (pg e mL™h)
pH A T EE<2 NS i e R
FAT 1 FAT 2 AT P47 2 FAT 1 FAT 2
2.0 93.2 93.5 95.5 94.6 126.8 125.4
2.5 94.2 93.8 97.0 97.0 130.0 131.6
3.0 93.3 93.2 99.4 98.4 128.6 131.1
3.5 97.8 97.5 94.4 95.8 131.9 132.0
CRSD/% 2118 Lo

x13 AEEmAERE
Table 13 The serviceability test of different

chromatographic columns (7=2)

SIS - HPLC ZRMMEREFAT  ELUBERMERESE

211 HREMEENE

B 20 HEWIFE A 14 AT I A RS SR A& 50 g,
Jedk 1.3.2 TR (A% wh 40 B 5 0 A5, B4R IR 1.3, 1 T
P08 335 % 1 0 R PR T A 2 BT RO B R
B 2% 15 FIA1, 20 HEW AL &b 2 T & 22 Bk 2t B2 &
Em P E 4 1.62,1.78,2.29 meg/ ke, A [6] 7 i Al
SRMCTRT ) S0 W P T 2 B R A R
H—EBREWEW., N R HENEF RS T &4
MR B R 2R A v AT AR IR R MR L F ML R
Ui s SN AT RRS 17 CAEA B BT M A ™
B ) 3t 3 A% 1 s IOCRMCERAT & N KM AL 5 R
AKX 8 3 RUR A ETF 3 F 3 i 24 S5t 11 & &= 1
W 7 i . AT RE 55 BH G BN IR BE A OGO L IXC
8 Ay B EELL 7 H s KA 43t X A I BEAE 34 C
LA IX AR St 39 C, HEKF 10~41 C,
PRI 00 32 2 =R K 01 ep AR RISR AR 3 ) 8 3 S
BRI

3 g

PR S T i OO G i M E W A T e

TR/(ug e mL™D)

8, AT BT EoE-2 e i e R
SR A S A TR X
fEigEfE 1 102.8 100.6 97.0 97.4  131.7  128.3
@ikt 2 98.0 99.1  94.9 96.2  126.9  128.0
@A 3 99.5  100.6  96.5 96.9  130.0  130.7
CRSD/% I 0.9 4
x4 BEEHHAW
Table 14 The test of reproducibility (7=75)
T/ B2k it K %/
i 5 (pg» mL™D (pg * mL™D (pg» mL™D
AL A2 A6l Afi2 A1 AR 2
1 90.2  89.1  96.5 952 133.2 131.1
2 89.6  89.6  95.3 955 132.5 131.2
3 90.5  90.0  96.2  96.1  133.6 132.9
4 91.2  91.0  97.1  96.2  133.8 133.0
5 92.5  90.7  98.0 952 134.2 132.7
CRSD/% 12 09 1.0 05 0.5 0.7
M RSD/% 1.0 0.9 1.0

F15 HmUEHLER
Table 15 The results of samples (n=1)
B KB R T/ GYME/ R/
(mg+kg ') (mg+kg ') (mge+kg 1)

1 I 20224E 7 A 1.97 2.20 3.05

2 W 202248 A 2.06 2.43 3.26

3 WIE 202249 A 2.01 2.31 3.11

4 kM 20224E 7 H 1.38 1.51 1.87

5 kM 2022 48 A 1.49 1.75 2.09

6  MME 202247 A 1.74 1.93 2.95

7 MME 202248 A 1.82 2.06 3.03

8 M 202247 A 1.71 1.88 2.67

9  fifBH 2022 4F- 8 H 1.83 2.04 2.97
10 GREA 2022 4F 8 H 1.70 1.89 2.66
11 BFRH 2022 4E9 A 1.42 1.61 1.90
12 %P 20224E9 A 1.32 1.36 1.41
13 M 2022 4E 8 A 1.70 1.80 2.05
14 BRI 20224E 8 A 1.50 1.62 1.80
15 ki 202248 H 1.35 1.40 1.74
16 Wl 202248 A 1.45 1.51 1.76
17 WY 202248 A 1.48 1.52 1.79
18 HM 202249 A 1.40 1.51 1.70
19 HEIE 202247 A 1.43 1.55 1.81
20 EJE 202248 H 1.56 1.77 2.13

g Le2 L8 229
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e B it B2 B & w0y 7 k. %R R A A RS M Agilent
ZORBAX SB-Cg 3% (4.6 mm X 250 mm,5 pm) ; i 3
A A KR B EE, B AR 0.6 Y0 B R L B 13 PR A (O A R
0 min,18% A,82% B;35 min,33% A,67% B;40 min,
34% A,66% B;45 min,35% A.65% B;50 min,40% A,
60% B, 1.0 mL/min; & 30 C ;&0 3 K255 nm;
HERE & 20 pl, P T & 2 B A ROW R R S5~
200 pg/mL(R*=0.999 HLHE N YA RFMEIERLR,
BUH TSR Y=2527X —1 136, Y =4 818.6X —
3712 MY=2 809.8X —108.4,

TF 5 % I 3 v % T A 22 Bk B B2 3R 3 R T 2%
W05 A3 AT 7 S AT T L 3 A B R A o A i 0 1S
B TARLGE 0 43 B HL 0 b DTSR T R 2 28
A6 1 LR A 26 530 4k 5 B, 130 0] I 3 3 i 2
%%ﬁ%ﬁﬁ?%ﬁﬁﬁ%ﬁ*ﬁ%%*ﬁ@ﬁﬁﬁﬁ
Wk — LB, R F MR AFTH# 2
W .
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