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Abstract
of five flavonoids in Cajanus cajan leaves from different regions and perform cluster analysis. [ Method ] An HPLC method was developed for

(The First Affiliated Hospital of Guangzhou University of Chinese Medicine, Guang-
[ Objective ] To establish a method for determining the content of five flavonoids in Cajanus cajan leaves and comparing the content

the determination of five flavones ( Humulusside, vitexin, luteolin, genistein, pinostrobin) in the Cajanus cajan leaves. The chromatographic
column was Agilent Zobax Eclipse XDB-C18 (4.6 mmx250 mm, 5 pm) ;gradient elution using methanol ( A)-0.1% formic acid aqueous so-
lution (B) as the mobile phase;flow rate was set at 1.0 mL/min;detection wavelength was set 330 nm;column temperature was set at 30 °C ;
the content of five flavonoids of Cajanus cajan leaves from different areas were detected using the above methods ; cluster analysis of Cajanus ca-
Jjan leaves of different origins by IBM SPSS 22.0 was conducted. [ Result] The five reference products showed a good linear relationship with
the peak area in the corresponding concentration range ;the recovery rates were between 90% and 110% ;the content of the five flavonoids in
the leaves of Cajanus cajan leaves from different places varied widely. The clustering results based on the content of five flavonoids showed that
Cajanus cajan leaves from different places can be divided into two groups. The total amount of flavonoids in one group is basically greater than
0.5%, and the other group is basically less than 0.5%, but there is no obvious clustering characteristics of origin. [ Conclusion] The method
for determining the content of five flavonoids in Cajanus cajan leaves is accurate and reliable. It can be used to determine the content of five fla-
vonoids in Cajanus cajan leaves. According to the cluster analysis, the quality of Cajanus cajan leaves varies from place to place, and varieties
with high flavonoid content can be selected for breeding, so as to ensure the quality stability of the medicinal materials and the safety of the
medication.
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Table 1 Cajanus cajan leaves from different producing areas
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1.2.7 BT, i IBM SPSS 22.0 3L 5 Fhs i & 8 %t
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R0 RACH 5%
Place of origin Date of harvest No.

I 75 ME Conghua , Guangdong 2019-06-02 GD-1
I %5 1% 44 Maoming , Guangdong 2019-06-08 GD-2
JZ:J M Guangzhou , Guangdong 2019-06-20 GD-3
PR T Nanning , Guangxi 2019-05-23 GX-1
I PP Fangchenggang , Guangxi 2019-05-26 GX-2
I P4 A {4 Baise, Guangxi 2019-05-29 GX-3
I P4 EAR Yulin, Guangxi 2019-06-02 GX-4
I VEEERK Guilin, Guangxi 2019-05-20 GX-5
Z M 3C 111 Wenshan, Yunnan 2019-06-05 YN-1
274 1] Wenshan , Yunnan 2019-06-08 YN-2
Z 1L Wenshan , Yunnan 2019-06-08 YN-3
AT E Yingjiang County, Yunnan 2019-06-27 YN-4
ZRFITH Yingjiang County , Yunnan 2019-06-27 YN-5
AR Xishuangbanna, Yunnan 2019-06-09 YN-6
7 P P RN Xishuangbanna, Yunnan 2019-06—-10 YN-7
Ju)i 5111 Leshan, Sichuan 2019-07-03 SX-1
PU I35 Luzhou , Sichuan 2019-07-08 SX-2
WP 2RI 4H Jianfeng Town , Hainan 2019-06-05 HN-1
1653 7148 1Ll Wuzhishan , Hainan 2019-07-08 HN-2
g 1 11 Haikou , Hainan 2019-06-09 HN-3

ANl HAR T AT IR . LA S Fh B 75 B

=N
AR R

F SPSS X Es AT hR v A A B, AP D7 BR G IR B S ) i 3E

TR T

2 HBR5GH

21 AKREMS#HREMAERS HPLC Eif

$1.2.3” &4

AR RN S TS B o0 B RE A, R T LS, HLAE

122 YIRS BRI . AEEFRI 5 Fh IR IR Al &, A
P, BC B 4R 0.101 5 mg/mL ZEHE40.384 5 mg/ml,
ekl A % 0.123 4 mg/mlL, AR B £ 0.202 5 mg/ml, BR A %
0.167 8 mg/mL{% IR A il AT

1.2.3 HPLC 7315, it h Agilent Zobax Eclipse XDB—
Cs(4.6 mmx250 mm,5 pm) , LLHEE(A) —0.1% H R /KW (B)
N BhAH. PEMLEEE 0~ 10 min, 10% ~50% A ;10 ~ 50 min,
50%~80% A ;50~60 min,80% A ;60~62 min,80% ~10% A;62~
72 min, 10% A, i 1.0 mL/min, & M 3% 4 330 nm, £ 15
Sh 30 °C,

1.2.4  FrufEfZE 58, BU1.2.27 X BE Sl 2 WA TR BE
RIS IR 1.2.37 Z5 AR AT HERE 2007, LA AR B (ug/mL) Ry
ARAR (X)) T AR B AR (V) 2l bt 2k, 1 H AT
5 T B A 434 Il )= AR RN e i B

1.2.5 Jrikseggg,

1.2.51 R§#EEE, 1217 Al — i B 10 pL,
MR ZIF AT S E S R 6 IR ARTS 20 REAT 55 5 Fh 2 il
R W T AREL, TS 5 Al a4 AR RSD 18,

1252 FOEMEHEE . K& R 1.2.17 [R]— o (s i i W
10 uL, 4350F 0.2.4 .8.12.16 .24 h #EFE I 5 AS [ s (] S 4
T4 A R TR I 115 RSD {H .

1.2.53 SEEMWHEE. KEPREURE —HOR GRS 6 17,
FRE 12,17 P 28 7 VR A R, A3 EERE 10 L, 3
5 P2 A B RSD H

1.2.5.4  Jke IR Ae 28 58 R B AR IR o0 5 i 1R G4

T, LIatka (E 1),
900 I
[
“A["J ‘. o " i : ‘l ) ’g#‘ix.a%
ziik ] J L mema
‘ ) N }M’/}i‘
= - 7 L ERE
300 | . | RHAE
J | BRI
[ R, = . 3
g O
8 16 24 32 40 48 56 64 N
BFIA] Time /| min

El1 A=A S FHFEIZEMS HPLC B
Fig.1 HPLC graph of five flavones in Cajanus cajan leaves
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Table 2 Linear relationship of 5 flavonoids

% w575 E2 i (N

Ingredients Regression equation Linear range // pg/mL

LR Y=9.76x10*X+1.05x10°  15.920 0~95.550 0 0.999 0
Humulusside

IR Y=8.58x10°X+1.22x10*  8.128 0~48.768 0 0.999 7
Vitexin

PN R Y=9.12x10'X+1.48x10°  2.631 3~32.8912 0.999 7
Luteolin

YRR Y=9.48x10'X+1.66x10°  13.987 5~139.874 8 0.999 8
Genistein

ERIAE Y=7.99x10'X+1.44x10*  4.122 5~41.2550 1.000 0
Pinostrobin
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0.158% ,RSD {4351k 0.22% .1.58% 1.22% 3.04% .2.11%,
YI/NF 3.00% , F W% i A T

2.3.4  JAEIEICER, #1257 R TR R Tt 5 i
B B 43 14 - 24 RE BT ISCR 43- 531 Sk 100.01% . 98.45% |
98.34% .95.14% . 103.45% , RSD {& 4> % & 1.49% . 1.35% .
2.18% 2.33% 1.45% , JIA% [ECR TE 95% ~ 105% , RSD #J /)
T 3% , Uk 5 VA MERR B 1 o

24 AEFHMAEMHHERNERERSSE HE3 A,
AW HIAR G 5 FhEEAE N SR 2ZE R AR TS E
1£0.048% ~0.239% , 4317 5 T 7E 0.054% ~0.269% , YLk} R
ZA B AE 0.000% ~ 0.004% , A B B £ 4 & 1F 0.000% ~
0.015% , Bk #2587 B 7E 0.004% ~0.241% , 5 Fh i i i & B 7E
0.175% ~0.728% .

®3 FEFHAEMHD S HEFMER S SELE (n=2)

Table 3 Comparison of contents of 5 flavonoids in Cajanus cajan leaves from different producing areas %
2Y B4 Humulusside HIF Vitexin YuRl K& Genistein ARBEELZE Luteolin FR#AZE Pinostrobin
éﬁ% =X =X A= =R PR 'E%
No. H RSD . RSD . RSD . RSD . RSD  Total contents
Content Content Content Content Content
GD-1 0.142 0.58 0.160 0.56 0.002 2.56 0.015 1.23 0.158 1.25 0.477
GD-2 0.190 1.16 0.214 0.54 0.004 2.45 0.011 2.77 0.160 1.21 0.580
GD-3 0.206 1.31 0.232 0.50 0.002 1.98 0.014 2.68 0.180 1.11 0.634
GX-1 0.224 1.68 0.253 0.19 ND ND ND ND 0.231 0.43 0.708
GX-2 0.107 0.03 0.120 0.32 0.002 2.45 0.015 0.40 0.004 0.73 0.247
GX-3 0.112 1.73 0.126 0.26 ND ND 0.015 1.20 0.238 0.58 0.492
GX-4 0.126 1.75 0.142 0.32 0.002 1.46 0.014 1.35 0.241 0.73 0.525
GX-5 0.206 1.61 0.232 0.72 0.002 1.58 0.000 0.30 0.222 1.60 0.663
YN-1 0.190 1.61 0.214 0.74 ND ND 0.015 2.52 0.222 1.66 0.642
YN-2 0.224 1.75 0.253 0.75 ND ND 0.010 2.04 0.241 1.68 0.728
YN-3 0.138 1.16 0.155 1.26 ND ND 0.005 2.89 0.160 1.62 0.458
YN-4 0.126 0.56 0.142 1.57 ND ND 0.004 2.34 0.078 1.49 0.350
YN-5 0.048 0.51 0.054 0.02 ND ND 0.002 1.47 0.071 0.57 0.175
YN-6 0.082 0.20 0.093 0.57 ND ND 0.003 0.86 0.027 0.97 0.205
YN-7 0.065 0.34 0.074 0.98 ND ND 0.002 0.39 0.046 0.77 0.188
SX-1 0.082 0.27 0.093 0.72 ND ND 0.003 0.23 0.037 0.97 0.215
SX-2 0.182 0.34 0.205 0.03 ND ND 0.006 2.29 0.046 2.14 0.439
HN-1 0.239 0.74 0.269 1.99 ND ND 0.008 2.49 0.102 2.81 0.618
HN-2 0.189 0.97 0.213 2.83 ND ND 0.007 0.65 0.134 2.23 0.543
HN-3 0.190 0.77 0.214 1.49 ND ND 0.007 0.87 0.106 2.24 0.518
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Fig.2 Cluster analysis of Cajanus cajan leaves from different

producing areas
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Table 5 Determination result of the lowest limit of quantification

R S 4 EL L
Y= =) SRS S HE %
SRR Actual mIES ?ﬁlﬁl%&i AR
Sample Average ¥
measured Recovery B Cv

content amount rate // % recovery %
wg/mL wg/ml. rate // %
0.5 0.41 81.0 85.0 3.6

0.44 88.0

0.43 86.0
0.2 0.13 65.0 70.0 7.1

0.15 70.0

0.14 75.0

®6 RFEAENELR
Table 6 Determination results of tylosin
bRt WE o JCDREE SEER CFIyEHE
. I TR R

Labeling  Concen- Peak Measured Measured Average
amount tration o concentration content content
mg/kg  pg/ml pg/ml mg/kg mg/kg
100 20.0 1 088 19.45 97.3 98.3
100 20.0 1 100 19.66 98.3
100 20.0 1112 19.88 99.4
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