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Contents Determination of Quercetin and Kaempferol and Fingerprint Chromatograms of Brassica
Rapa L. Seed by HPLC
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ABSTRACT: OBJECTIVE To establish a method of content determination of quercetin and kaempferol and establish the
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fingerprint of flavonoids ingredients in Brassica rapa L. seed, provide a basis for quality control of Brassica rapa L. seed.
METHODS The contents of quercetin and kaempferol and the fingerprint of Brassica rapa L. seed were determined by HPLC
with ODS Cg(4.6 mmx250 mm, 5 pm) and detected at 254 nm. The mobile phase was methanol(A)-0.4% phosphoric acid
solution(B) with gradient elution, and the flow rate 0.7 mL-min~', column temperature 30 ‘C. RESULTS The contents of

quercetin and kaempferol were 0.013 1-0.035 6 mg-g™' and 0.022 0-0.048 0 mg-g™'. The average recovery were 102.0% and
99.5%. There were eleven common peak in the fingerprint. The similarity of fingerprints of 10 batches of Brassica rapa L. seed
samples were compared, and the similarity was higher. CONCLUSION The method was good reproducible. It had a strong
feasibility, and can be used to control quality evaluation for Brassica rapa L. seed.

KEY WORDS: Brassica rapa L. seed; HPLC; fingerprint; quercetin; kaempferol
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Fig.1 HPLC chromatograms

A-standard; B—sample; 1—quercetin; 2—kaempferol.
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2.2.1 XTI o3 iR R UM R 2R A
L 2= 56 HE 4% 5.0 mg & 10 mL sfirh, 0 A
WIRH R, |, AN E &KLEm
0.5 mg'mL™" R0 i 4 Vi

222 fHKMEWEIS RS REOS 60 H I8
M 5.0 g(60 CTRAIEE), T 250 mL —ff
B, 30 mL A vliEE, EAS 20 min, FYE, JE
WIETWH, HRF) 50 mL BT, I 70% H
30mL, 40 CINEAHEE 30 min, IR —
50 mL &), JEB T INA 25% HC1 8 mL, 7
30 min(50 ‘C/K#) i 250, H 70% H i
EZE, 1 0.45 um TLFLIEIEE, A

23 EHHEE
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7y K M Rz 2550 Bt i #5955 1.0 mL -+ 10 mL &)

HEBACR 2525 2014 4F 11 55 31 3555 11 )



T PR R RS FE %0, AT, 13K N 50 pgrmL!
(10 111 2% W B M I 25 V6 56 R VA, 0 Sl B A 2.5,
5, 7.5, 12.5, 17.5, 20 pL. LUK SIS OR E
BAARR, WA PARFR 2 bR e 2, 15 54
BRI R 2R R Sttt TR 23708 =3 012.1x+17 945
(r=0.999 2), y=3 260.6x+10 850(r=0.999 3), £t
Y2504 0.125~1.0 ug A1 0.125~1.0 pg.

232 KEERORAL WUmATIOEE R 1 Oy, %
“2.2.27 TR PR AT, R S IR
D52 134z R THIA RSD hy 2.0%, 11 43 My e
F RSD 24 0.80%.

233 HEMHRE BEATIEE R S, %
“2.2.27 WU MEER, 7E “2.17 TR
WA A e, 94 R = TR RSD 28 2.3%,
L Z3 Wy Vg [ BT RSD 24 2.6%

234 FoErERE  BOE SR A A
WL, 7 AE0, 2, 4, 6, 8, 12, 24 h #EFE 10 pL,
R, THEEH = 1 RSD 8y 2.8%, 1l
My B K RSD M 1.9%., 45K, FEALAE 24 h
WS E -

2.3.5 AR RS AR O L R M K
Wit e 2= o R L O TR 1.0 g, JL 9
T4 3 4 BN 0.02 mg-mL ™ Hi Hz 2560 I
%W 0.2, 0.5, 0.8 mL 1 0.025 mg-mL™" 1L Z3fyxt
WAV 0.2, 0.4, 0.6 mL, 4% “2.2.27 i N4
BER WL TATIE 3 WK, EsRIEI AL, AR
M7 B SRR, 25 R WK 1.

R1 ERERBERMH=3)

Tab. 1 Results of recovery experiments(n=3)

o REsE R, AR/ EE, Bk CPFBIE RSD/
pg pg pg % W% %
24.9 4.00 29.0 102.5
24.7 4.00 28.8 102.5
24.8 4.00 28.6 95.0
24.4 10.0 345 101.0
Mz 243 10.0 34.6 103.0 102.0 3.8
24.9 10.0 35.4 105.0
24.4 16.0 415 106.9
24.5 16.0 413 105.0
24.8 16.0 40.3 96.9
37.0 5.0 42.1 102.0
37.1 5.0 41.9 96.0
36.8 5.0 41.6 96.0
36.7 10.0 46.9 102.0
23 1 37.2 10.0 47.1 99.0 99.5 23
373 10.0 472 99.0
36.6 15.0 51.8 101.3
372 15.0 52.1 99.3
36.8 15.0 51.9 100.7
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2.3.6  FEEIGE 0 kG S DL L A K D8
THMUPER 10 uL HERE, WEIEmRL, 5210
HEVCHES 7 o L 2 S B 5 B L 2.

w2 BFHEETHRMBEE LRGN S E0=3)

Tab. 2 The contents of gercetin and kaempferol of various
origin Brassica rapa L. seed samples(n=3)

G5 ML W E/mgg RSD/% L% M/mgg  RSD%
1 EEE 0.024 9 2.1 0.037 0 1.3
2 AR 0.028 5 2.5 0.0220 2.5
3 Fii 0.013 1 0.90 0.048 0 0.95
4 BEARST 0.027 9 1.7 0.0337 2.1
5 BER 0.029 7 2.9 0.023 0 1.9
6 M 0.0173 1.2 0.045 3 2.7
7 BAL 0.027 0 0.89 0.0430 1.5
8 Hilff L 0.020 0 2.8 0.041 3 2.1
9 B 0.0190 0.85 0.022 0 1.6
10 A1m 0.035 6 1.6 0.030 0 2.5
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Fig. 2 Characteristic fingerprint peaks
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Tab. 3 Relative retention time and relative retention peak area of common peaks of 10 batches of Brassica rapa L. seed
samples
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Fig. 3 HPLC fingerprint for 10 batches of Brassica rapa L.
seed samples
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Tab. 4 Similarity of various origin Brassica rapa L. seed samples
S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 X IR iR i
S1 1.000 0.992 0.993 0.995 0.998 0.983 0.981 0.995 0.997 0.994 0.998
S2 0.992 1.000 0.989 0.990 0.990 0.993 0.972 0.986 0.991 0.989 0.997
S3 0.993 0.989 1.000 0.989 0.988 0.975 0.974 0.995 0.987 0.986 0.992
S4 0.995 0.990 0.989 1.000 0.997 0.980 0.979 0.994 0.997 0.997 0.997
S5 0.998 0.990 0.988 0.997 1.000 0.979 0.979 0.994 0.999 0.996 0.997
S6 0.983 0.993 0.975 0.980 0.979 1.000 0.998 0.974 0.981 0.978 0.991
S7 0.981 0.992 0.974 0.979 0.979 0.998 1.000 0.973 0.980 0.978 0.990
S8 0.995 0.986 0.995 0.994 0.994 0.974 0.973 1.000 0.992 0.992 0.994
S9 0.997 0.991 0.987 0.997 0.999 0.981 0.980 0.992 1.000 0.996 0.997
S10 0.994 0.989 0.986 0.997 0.996 0.978 0.978 0.992 0.996 1.000 0.995
XRFE LU 0.998 0.997 0.992 0.997 0.997 0.991 0.990 0.994 0.997 0.995 1.000

0.20%~2.1%F1 0.60%~2.0% .
1.2%~3.9%F1 1.8%~3.6%.

2432 HEMHERE  HUREHAEEE BT TS
By, F “2.2.27 TR JIES AR S, e
FEUI S A AT VAR TR B ) 1) RSD<1.1%, AHXJ U

HH RSD Zr %A
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