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[ Abstract ] Objective: To simultaneously determine the contents of ten flavonoids ( genistin, trifolirhizin,
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isokurarinone ) by using HPLC method, compare the flavonoid contents in cultivated and wild Sophorae Flavescentis
Radix. Method: The chromatographic separation was performed on Kromasil C;; (4.6 mm X250 mm, 5 wm) with
methanol (A) -0.3% formic acid solution ( B) as the mobile phase for gradient elution (0-5 min, 50% A; 5-
25 min,50% -70% A ; 25-35 min, 70% A; 35-50 min, 70% -90% A; 50-55 min, 90% A ). The flow rate was
0.8 mL-min " and the detection wavelength was set at 295 nm. Independent t-test (-test) , hierarchical clustering
analysis (HCA) and principal components analysis (PCA) were applied to analyze and evaluate the cultivated and
the wild Sophorae Flavescentis Radix. Result: The ¢-test results showed that P >0. 05 for all flavonoids, indicating
that there were no significant differences in the contents of flavonoids between cultivated and wild Sophorae
Flavescentis Radix. HCA and PCA also indicated that there were no differences in the contents of flavonoids
between cultivated and wild Sophorae Flavescentis Radix. The results showed that ten flavonoids were well
separated and had a good linear relationship, with r > 0.999. The average recovery rate was between 95.0% -

105.0% , with RSD < 5% , consistent with the content determination requirement. Conclusion; The method is

accurate and selective, which could provide reference for the quality control of Sophorae Flavescentis Radix.
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Table 1 Samples of Sophorae Flavescentis Radix collected from 2.1 @JE % ﬁ: Kromasil C18 é LI_ (4 6 mm x

wild species

No. VPR /m SR 4E i 5

Y1 1182 KA £V KCETHE U 2 K]
Y-2 1492 ARy AL Wb

Y3 1 490 ST EL T VR AR A A A
Y4 1237 SR B AR SF 3k £ R AF Sk R
Y-5 1284 B AR S Sk & R T R
Y-6 1 544 B e R A A

Y-7 1396 ST EL T R A TR AT

Y-8 1703 S B e R A S R MR
Y-9 1586 SPGB e R B A7 R
Y-10 1 608 SPGB A5 30 X B A
Y-11 1274 R EE N S ey AR )
Y-12 1223 RN N P SUE Y]
Y-13 1 052 REEAILS BER
Y-14 1 052 K BAd s LTk
Y-15 1027 WEA4TF S R

Y-16 1 059 B S KL

Y-17 1 049 WE A SF SR

TE B2 SR AP KR TR R &

x2 ESHERRERER
Table 2  Samples of Sophorae Flavescentis Radix collected from

cultivated species

Noo iR o R A5

Z-1 990 2 K I B0 it & )k b
72 1 044 3 IR TN 1 B R A

Z-3 1172 5 IR BV BN D) A
74 1053 4 A B /N T R
7-5 961 3 o B EL L B A
76 773 3 i A N )
77 1538 4~5 SPGB S 15 L U A
7-8 1237 6 R Z B S 1w FR
79 1213 5 EVER=Y R TR b
Z-10 1230 4 R Bl S L wF R
Z-11 1211 3 R & Bl & A
7-12 1260 3 R & B £ siduts
Z-13 1172 3 VER=Y R e )
Z-14 1197 3 EVERY R ER i )
Z-15 952 2 W BN & AR

7-16 952 2 W BN & AR

7-17 999 2 WEA S SRR
7-18 1038 10 W BFSF ST E
Z-19 1036 3~4 WEATF S R
720 1034 6 WEATF S TR L
721 1 008 3 WEATF S AL

722 993 3 W B SF & RFEIR A

TE R B SRR TP KR iR A B
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250 mm,5 pm), K 3 K 2 BE 295 nm, i IH 2
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Fig. 1 HPLC spectra of cultivated and wild species of Sophorae

Flavescentis Radix
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Table 3 Linearity and ranges of ten flavonoids

% i r U/ g
YRR Y=5084.3X +4098.6 1.0000 0.108 ~2.160

MG R
oRR

Y =22820.7X +1 662 0.999 8 0.091 ~1.820
Y=5697.9X+1275.5 0.9998 0.033 ~0.650
0

Y =14 580X +2 154. 1 .999 9 0.021 ~0.415

i
W O
B =
- B

Y=11 813X -325.95 1.000 0 0.044 ~0.880

L Y=6836.2X +3395.6 0.999 8 0.033 ~0.660

W Y =11 060X +43 612 0.999 9 0.227 ~4.540

Wi 2 il Y =13 324X +33 441 0.999 9 0.143 ~2.860
2-0-lF & Y=12425X-1078.2  1.000 0 0.007 ~0. 140

Sk 21

S S Y =13 599X +1 500 0.9999 0.012 ~0.230

2.5 MEHmELE WO 0 ST R S
HERE 6 U, I E YR AR HF , = AR, DR,
WL, WS 1B I, 5 S, B S, 2-0-H
BL 5 S ] S 2 10 o R 2 4 1 e T AR 1
B RSD, 45545 4y e T ALY RSD 4300 R 0. 7%
0.7% ,2.0% ,0.3% ,0.5% ,1.1% ,0.2% ,0.2% ,
1.5% ,1.0% . FRWILEEHE % B R AT

2.6 faoEtkisn  HUR e S 4 )
TR S &G0 0,2,4,6,8,10,12,24 h dE k¢, I
WAL, 7H 5 RSD, S5 RIEWC P YL R AR, =t
SR, D RH, REEE, SR L RER, w3
B, 55 S0, 2-0- B JE 55 S 0 S 55 25 1) 06 1 R
RSD 4> % % 1.3% ,4.0% ,3.6% ,2.9% ,0.5% ,
1.4% ,0.5% ,0.7% ,3.1% ,2.3% . W] 24 h py{it
T VA RS E T R

2.7 EEMHKE HECESAMBAR (40 H) 2
0.5 g 46 fy, K@ AR, #2 IR 2. 2 T 7 ik il 4% A
d L AR YRR TR, S AT, DR, RS
Pt 3 Sl L ML, I S, PR B, 2-0-H 355
S K 5 2 W T ¥ 5 i A B0 ok 0.11%
0.08% ,0.01% ,0.10% ,0.12% , 0.07% , 0.92% ,
0.29% ,0.02% ,0.03% ; RSD 433} 1.6% ,3.8% ,
3.9% ,2.2% ,1.9% ,2.6% ,2.3% ,1.9% ,2.3% ,
2.2% . FWHZIIEEG R

2.8 JmAERICRE  BRO S RS M
KY)(40 H)0.25 g W& FRAE, F-A4T 6 43, 5373 m A
— 5 & AN BRI, 2.2 T O R A A R

VR, I B IR TS A B AR i e, 10 Fp
B B INRR (TSR AT A A I A2 B9 23R, RSD Y 7
5% LN, TR 4,

x4 ESPI0ANEMEMSHMERKERE(n=6)

Table 4  Recoveries of ten flavonoids in Sophorae Flavescentis

Radix(n =6)

HavhE MAR WA E [k RSD

Ry /mg /mg /% /% /%
PV N 0.326  0.344 0.663 97.75 0.8
SRR ks 0. 201 0.216  0.416 99.58 2.6
oK H 0.376  0.356 0.739 101.69 2.2
S Y 0.276  0.257  0.540 102.65 1.2
B 1 0.477 0.454  0.944 102.91 0.7
B 0.477 0.454  0.944 102.91 1.6
Wi 2 i 2.284 2.259  4.492  97.75 1.8
R o7 2T 1.330 1.337  2.660  99.44 2.6

2-0-F 4 0.073 0.076  0.145 95.57 2.5

30
o
W

4o

W
=

1] 0.163  0.151 0.318 102.35 2.5

2.9 FEAVEEIE R 22 fOR R A 17
WP A A% 2.2 TR 7 A AR b ORI A A, 4
RIS,

3 ERESW

3.1 i AR O R g RIS R
PRIy v, % $5 WU (] #E AT %5 58, 3 il % 42 T 0.5,
1,2 h (i 38 RO, S50 3R W, Bifi o5 4 O ) 1Y 42
K, & o R B TR TR, i Ak
FEPEHCHT ] 1 h,
3.2 WS 5ARE N
3.2.1 WMSTREA K SR SPSS 20. 0 B Xt
FER AT MST AR AS ¢ K5 S0 BT, TR REARRT S T 2%
FEMER RS R e KB5S T g B AR S Ak
A ERHTEEER, WEO6,
3.2.2 BB M EMT A KA &
BZ , RGBT SRR 2R RHERIE S
BT R0 853 53 BT W Rb Oy I EAT SR A X L. LT 2,
K H SPSS 20. 0 4 Ak 2 A% {4 % BT A7 A b AT R 2K
ST M R BT o R T R R B R A T 2 R
SEMA,7E 53 AT B b B R B AT T AR A AL B
BRFTE R Ward 36, B 5535 A % H MR B &
(Euclidean ) % ; 32 853 53 B 5 2% 1 25 0 K JF
XoF R - 281y B SIS AT O A8 e A, 4 L e e e iy R
o Bl PEBURFAEME R T 1 19 3 A o #4740
Bro B2 22 5Tk 0 79.264% . 1 E N4
(PCL) EZ ML T &S00, B4R ,2-0 B &L H 2:
KB S5 B, 8 2 Esr (PC2) FZEMARERT
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x5 ESHERERERTIOMHEWMNRESH

Table 5 Contents of ten flavonoids in cultivated and wild species of Sophorae Flavescentis Radix %

No. A B C D E F G H 1 J Jsyill

Z-1 0.263 0. 185 0. 046 0. 006 0. 131 0. 085 0.782 0.226 0. 021 0.017 1.762
72 0.137 0.116 0.075 0. 034 0.134 0. 086 0.752 0.262 0.021 0. 025 1. 642
7-3 0. 160 0.143 0. 030 0. 001 0. 105 0. 054 0.537 0. 135 0. 021 0. 026 1.212
74 0.303 0.221 0. 054 0.010 0. 108 0. 067 0.521 0. 169 0. 024 0.038 1.515
7Z-5 0. 145 0.171 0. 043 0. 001 0. 043 0. 029 0.344 0.115 0. 009 0. 000 0.900
7-6 0.217 0. 165 0.031 0. 001 0. 097 0.079 0.746 0.205 0.014 0.018 1.573
7-7 0. 154 0. 152 0. 052 0. 007 0.174 0. 085 0.573 0.200 0.013 0. 025 1. 435
7-8 0.134 0. 139 0. 055 0. 002 0.143 0.112 0.752 0.278 0. 024 0. 037 1. 676
79 0. 144 0. 166 0. 058 0. 002 0.111 0. 080 0.744 0.304 0. 022 0. 033 1. 664
Z-10 0.220 0. 156 0. 045 0. 005 0.316 0.238 1.223 0. 505 0. 022 0. 033 2.763
Z-11 0.174 0.128 0.039 0. 008 0.218 0.107 1.374 0.326 0.028 0. 026 2.428
Z-12 0.110 0.124 0. 043 0. 004 0.234 0.113 0.577 0.178 0.010 0.011 1. 404
7-13 0.198 0.122 0. 055 0. 003 0.107 0. 081 0.857 0.271 0. 020 0. 020 1.734
Z-14 0. 159 0. 090 0.038 0. 002 0. 106 0. 050 0.559 0.131 0.015 0.014 1. 164
Z-15 0. 150 0. 085 0.128 0.123 0.110 0.197 0. 628 0.474 0. 028 0. 052 1.975
7-16 0.111 0.071 0.097 0. 086 0. 082 0.128 0.520 0.338 0. 022 0. 036 1.491
Z-17 0.119 0.076 0. 081 0. 061 0. 152 0. 195 0.708 0. 360 0. 035 0. 050 1.837
7-18 0.312 0. 166 0. 059 0. 003 0. 152 0.093 0.595 0.232 0. 020 0. 031 1. 663
Z-19 0. 147 0.102 0. 052 0. 003 0.132 0.102 0.536 0. 189 0.013 0.018 1.294
720 0.172 0.112 0. 049 0. 002 0. 120 0.091 0. 830 0.276 0. 029 0. 049 1.730
Z-21 0.173 0.138 0. 041 0. 008 0.210 0.114 1.032 0.296 0. 022 0. 026 2. 060
7-22 0.122 0.108 0.039 0. 004 0. 135 0. 083 0.651 0.235 0.014 0.016 1. 407
Y-1 0. 164 0.111 0.038 0. 004 0. 164 0. 109 0. 980 0.293 0. 024 0. 036 1.923
Y-2 0. 156 0. 120 0.071 0. 002 0.122 0. 060 0.333 0. 142 0.011 0. 023 1. 040
Y-3 0.132 0.117 0.039 0. 002 0. 101 0. 098 0.255 0. 166 0.014 0.032 0.956
Y-4 0.223 0. 156 0.076 0. 003 0.262 0.125 0. 894 0.301 0. 022 0. 027 2.089
Y-5 0.175 0. 099 0. 049 0. 002 0.110 0. 060 0.249 0. 084 0.012 0.013 0. 853
Y-6 0. 160 0.243 0. 088 0. 002 0.167 0.163 0.799 0.254 0. 022 0. 035 1.933
Y-7 0.319 0. 101 0. 042 0. 002 0. 108 0.097 0.380 0.177 0.014 0. 022 1.262
Y-8 0. 096 0. 107 0.043 0. 004 0.228 0.138 0. 808 0.263 0. 020 0. 030 1.737
Y9 0.205 0. 185 0. 050 0. 002 0. 150 0.121 0.457 0.214 0.012 0. 036 1.432
Y-10 0.163 0.117 0. 060 0. 002 0.254 0.175 0.554 0.278 0.017 0. 034 1. 654
Y-11 0.121 0.072 0. 033 0. 006 0.116 0.073 0.432 0. 161 0. 009 0.014 1.037
Y-12 0.281 0. 169 0. 064 0. 006 0.429 0. 191 1. 469 0. 380 0. 035 0. 031 3.055
Y-13 0.119 0. 090 0.132 0. 101 0. 148 0. 130 0.893 0.410 0. 025 0. 046 2.094
Y-14 0. 147 0.135 0.111 0. 002 0.075 0. 044 0.327 0. 100 0.010 0.017 0.968
Y-15 0. 106 0.111 0. 061 0. 002 0.107 0. 060 0.537 0.157 0.014 0.013 1.168
Y-16 0. 186 0.133 0.038 0. 002 0.153 0. 084 0.716 0.205 0.019 0. 020 1.556
Y-17 0.107 0.123 0. 048 0. 004 0.174 0. 106 0.988 0.343 0. 022 0. 032 1.947

WA YRR B = R C. B RELGD. REEEGE. W SE LE. MEE; G WS H. RS S 2-0 B S,
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R6 EFEHI0AHAMUBELR KRR

Table 6 Independent ¢-test of ten flavone contents in Sophorae Flavescentis Radix

95% & {5 X [A]

LA L7 t af P P 2ME  RUERZEE

TBR B

Yokl oA ik Iy 22 AH 45 0.296 37.000 0. 769 0. 006 0.019 -0.033 0. 044
5 7 2 A5 4 45 0.294 33.360 0.771 0. 006 0.019 -0.033 0.045

A 1515 77 22 AR 4 0.365 37.000 0.717 0. 005 0.013 -0.021 0.030
AR 22 AN A 4§ 0.362 33. 168 0.720 0. 005 0.013 -0.021 0. 030

oRE I35 7 22 A0 %5 -0.801 37.000 0.428 -0.006 0. 008 -0.023 0.010
5 7 22 A8 4 25 -0.782 31.005 0. 440 -0.006 0.008 -0.023 0.010

SV R 7 Z 5% 0.915 37. 000 0. 366 0. 008 0. 009 -0.010 0. 027
BB J5 25 A AH % 0. 949 36.978 0.349 0. 008 0. 009 -0.010 0.027

N 1515 77 25 AH 4 -1.156 37.000 0.255 -0.027 0.023 -0.074 0.020
1535 7 2 R AR 25 -1.103 27.136 0.280 -0.027 0.024 -0.077 0.023

1 1 B Iy 25 AH 4§ -0.310 37.000 0.758 -0. 005 0.015 -0.035 0. 026
5 7 22 A8 4 45 -0.316 36. 525 0.754 -0.005 0.015 -0.035 0.025

5 1515 77 22 AH 0.751 37.000 0. 457 0. 069 0.091 -0.117 0.254
e RN ES 0.721 27. 965 0.477 0. 069 0. 095 -0.127 0. 264
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