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Abstract: Objective Taking Flos Sophorae Immaturus (FSI) samples from different habitats in two years as materials, to
establish the HPLC fingerprint of FSI, determine the contents of five kinds of flavonoids by HPLC, and evaluate the quality of
FSI from different habitats according to the total flavonoids contents and anti-oxidant ability. Methods Total flavonoids, rutin,

quercetin, genistein, kaempferol, isorhamnetin, DPPH, hydroxyl radicals, superoxide anion radicals, lipid peroxidation of 54 pieces
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of FSI samples were determined by HPLC and spectrophotometry. The quality of FSI from different areas were analyzed by similarity,
clustering analysis, and principal component analysis method. Results HPLC fingerprint was established and all samples could be separated
well. All the indexes of the methodological investigation arrived the requirements, and 28 common peaks in fingerprints were found, five
characteristic peaks whose total peak area is more than 80% of the common peak area were identified, respectively. Based on the contents of
total flavonoids, five flavonoids, and four anti-oxidative ability, 54 pieces of samples were analyzed by cluster analysis and principal
component analysis. The results were the same, which did not show obvious geographical characters from different samples. Conclusion
HPLC combined with chemometric method and anti-oxidant ability is accurate and comprehensive for the quantitative analysis of FSI. The
quality of FSI samples from the same growing areas in different growing years and from different growing areas in the same growing year
were different, which showed that the quality of FSI was affected by climate. Different samples from the same growing area in the same year
were different, which showed that the quality of FSI also was affected by key producing technology.

Key words: Flos Sophorae Immaturus; HPLC fingerprint; chemometrics; anti-oxidant ability; rutin; quercetin; genistein; kaempferol;

isorhamnetin; total flavonoids
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Table 1 Different growing areas of Flos Sophorae Immaturus
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Table 3 Ingredients content of different geographical sources
v TR H%
Y T i 7 2% PR R Ll 2= S RER

1 24.40£0.14 20.33+1.06 3.54%0.17 0.001£0.000 0.07%0.00 0.20+0.01

2 33.36t1.46 29.46+0.69 4.70+0.15 0.002+0.000 0.14%0.00 0.26+0.01

3 24.011+0.12 15.95+0.22 7.92+0.09 0.004£0.000 0.28+0.01 0.38£0.00

4 21.52+1.13 13.82+1.04 6.46+0.67 0.004£0.000 0.07£0.00 0.40£0.05

5 13.78%£1.71 9.46+0.76 1.98+0.24 0.001£0.000 0.0540.00 0.524+0.05

6 37.65£0.53 33.98+0.43 2.934+0.02 0.007£0.000 0.0440.00 0.15+0.01

7 22.934+0.91 15.81£0.08 4.53+0.34 0.002£0.000 0.05£0.00 0.24£0.02

8 19.954+0.60 14.93£0.50 3.28+0.18 0.003£0.000 0.03£0.00 0.19£0.00

9 20.85+0.06 12.66£0.13 5.77%£0.26 0.004+0.000 0.07%0.00 0.26+0.01
10 16.95+0.88 11.59+1.11 3.31%£0.00 0.001£0.000 0.061+0.00 0.17+0.00
11 30.19+1.46 25.03+1.18 4.51£0.58 0.004£0.000 0.05£0.00 0.27£0.02
12 29.07+1.03 23.02+1.06 6.78+0.17 0.007£0.000 0.05£0.00 0.37£0.01
13 22.41£1.77 14.78£1.28 5.67+0.46 0.002+0.000 0.0540.00 0.35+0.01
14 20.02+0.78 9.2940.79 8.394+0.54 0.005+0.000 0.08+0.01 0.50+0.02
15 43.9240.60 43.8440.95 1.62+0.04 0.005£0.000 0.04£0.00 0.12£0.01
16 25.35+1.60 20.62+1.08 2.91£0.27 0.001£0.000 0.15£0.04 0.50£0.02
17 13.14£1.17 8.821+0.43 2.45+0.09 0.002+0.000 0.0240.00 0.13+0.00
18 32.13£1.07 31.55+0.45 0.124+0.00 0.001£0.000 0.0140.00 0.02+0.00
19 34.05+2.47 33.39£3.20 0.55£0.06 0.002£0.000 0.01£0.00 0.05£0.00
20 35.73£0.21 33.70£1.41 1.26£0.08 0.007£0.000 0.02£0.00 0.08£0.00
21 34.72+0.08 32.25+0.22 1.51+0.00 0.001£0.000 0.0240.00 0.11£0.00
22 24.27+0.12 23.52+0.39 0.64+0.01 0.001£0.000 0.0440.00 0.17+0.00
23 3342+1091 3240£1.23 1.75£0.02 0.005£0.000 0.05£0.00 0.1140.00
24 30.25+0.76 29.69+1.16 2.07£0.04 0.001£0.000 0.03£0.00 0.28£0.01
25 35.76£0.21 33.67£0.33 2.471+0.02 0.001£0.000 0.08+0.01 0.17+0.00
26 24.68+2.18 21.74%£1.23 1.234+0.03 0.001£0.000 0.0540.00 0.294+0.01
27 29.8140.60 27.624+0.91 0.08£0.01 0.001£0.000 0.01£0.00 0.01£0.00
28 16.724+0.31 14.62+0.37 0.13£0.01 0.001£0.000 0.01£0.00 0.01£0.00
29 41.68%2.82 39.83+0.35 0.124+0.00 0.001£0.000 0.0140.00 0.01+0.00
30 37.52+1.50 36.66+0.26 0.394+0.01 0.001£0.000 0.0240.00 0.02+0.00
31 21.801+0.62 18.17£0.04 0.08£0.00 0.002£0.000 0.01£0.00 0.01£0.00
32 19.05+2.61 16.32+1.27 1.61£0.11 0.001£0.000 0.12£0.01 0.16£0.02
33 23.65+1.21 21.85+1.36 0.45+0.06 0.001£0.000 0.044+0.01 0.05+0.01
34 20.24+0.39 17.59+0.21 0.64+0.00 0.001£0.000 0.07%0.00 0.07+0.00
35 26.771+0.62 23.184+0.77 0.14£0.00 0.001£0.000 0.02£0.00 0.02£0.00

R4 2015 FAREXERNEATSE
Table 4 Ingredients content of different geographical sources
e i 0%

N Ry T LS N bl AR E Ll 25 R
36 35.76+2.84 33.52+0.80 1.074+0.02 0.001£0.000 0.0240.00 0.071+0.01
37 43.46+4.51 40.00+3.17 0.52£0.01 0.001£0.000 0.01£0.00 0.03£0.01
38 41.07+1.63 36.52£0.26 1.67£0.01 0.001£0.000 0.03£0.00 0.08£0.01
39 45.29+3.68 42.45+1.40 0.60+0.02 0.001£0.000 0.0140.00 0.0340.00
40 46.14+4.34 44.32+5.39 0.86+0.07 0.001£0.000 0.0440.00 0.0440.00
41 39.57+3.62 41.64+4.35 0.82£0.01 0.001£0.000 0.02£0.00 0.04£0.00
42 39.08+£1.77 3495+1.13 0.83+0.01 0.001£0.000 0.0240.00 0.041+0.01
43 47.05+0.91 4473 £1.83 0.574+0.02 0.001£0.000 0.0240.00 0.0340.00
44 43.47+1.93 39.90£2.00 0.42£0.01 0.001£0.000 0.01£0.00 0.02£0.00
45 41.86+2.78 37.08£0.92 1.90£0.08 0.001£0.000 0.03£0.00 0.10£0.00
46 34.44+0.88 32.74+0.23 0.04+0.00 0.001£0.000 0.0140.00 0.0140.00
47 43.4240.95 40.56+4.35 0.621+0.05 0.001£0.000 0.0140.00 0.0340.00
48 27.954+0.93 24.2440.21 0.81£0.01 0.001£0.000 0.02£0.00 0.10£0.00
49 24.53+2.10 22.15+£1.92 0.57+0.04 0.001£0.000 0.061+0.00 0.07%0.00
50 29.12+0.06 25.86+0.45 1.15+0.16 0.001£0.000 0.0440.00 0.06+0.01
51 17.19+1.46 14.86+0.17 0.16£0.01 0.001£0.000 0.02£0.00 0.03£0.01
52 39.04£0.51 36.08£0.72 0.83£0.02 0.001£0.000 0.03£0.00 0.04£0.00
53 39.27+£1.50 37.02+£1.08 0.754+0.03 0.001£0.000 0.0340.00 0.0440.00
54 40.681+0.58 37.75£0.73 0.47£0.02 0.001£0.000 0.02£0.00 0.02£0.00
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Table 5 Antioxidant capacity of different geographical sources

%' DPPH/% 7 H B % HAH /% Hi B S /%

1 92.8410.17 28.1510.21 20.71% 0.66 60.43+11.19

2 93.14£0.19 29.65+1.34 2193+ 3.22 64.74% 3.05

3 93.60+0.14 41.10+1.98 31.55+ 2.03 6187+ 7.12
4 93.09+0.17 36.10+2.97 28.85+ 9.30 59.56+ 2.23

5 89.53+0.49 24201%0.42 32.77x 9.01 57.55+ 3.05

6 92.62+0.16 28.90+0.99 2876+ 3.10 53.23+ 1.01

7 92.95+0.10 29.10+1.27 2421+ 131 5449+ 1.27

8 92.9410.49 27.90£0.57 17.12x 2.74 53.23% 7.12

9 93.51£0.39 31.25+£1.20 2577 4.71 56.11+ 1.01
10 92.56+0.24 28.75+1.06 16.58+ 1.61 43.16+13.22
11 93.0610.01 30.80x1.13 19.15+ 3.82 5251 2.03
12 93.321£0.19 32.90£2.97 25.85% 3.76 46.76 L 4.06
13 93.14+0.07 33.30+3.39 28.81+12.59 49.64+ 8.13
14 93.41+0.01 47.75+1.34 3235+ 2.92 51.07+ 6.10
15 92.90£0.08 27.70£0.14 2691% 2.86 4820+ 2.03
16 92.431£0.16 29.10£2.26 34.16t 6.08 46.76 0.00
17 90.94+0.13 23.754+0.21 13.67+ 1.07 54.67+ 7.12
18 91.75%0.13 23.4510.21 31.51x 1.6l 48.20% 8.13
19 92.0210.04 25.3510.64 3231+ 3.58 39.56t 2.38
20 92.15+0.26 26.20+0.14 31.34+ 0.54 4532+10.17
21 91.75+0.42 26.40+0.28 26.06+ 2.15 66.18+ 3.05
22 87.2416.56 22.6510.49 20.24x 2.51 67.62t 5.08
23 92.25+0.16 27.25+1.63 31.76 £ 2.09 59.71+ 4.06
24 92.23+0.51 27.20+0.28 2729+ 2.80 4820+ 2.34
25 92.0210.92 27.5510.21 2547x 2.03 5899+ 1.01
26 85.83+8.17 2485+1.34 2429+ 3.22 38.12% 3.62
27 90.76+0.10 12.55+0.49 1586+ 3.22 46.76+ 8.13
28 65.49+2.01 9.15+0.35 26.66+ 2.03 3237+ 6.10
29 92.78£0.05 16.65+0.21 22.61% 0.00 30.93%10.17
30 92.48+0.01 15.65+0.07 21.09+ 0.60 49.64+ 0.01
31 79.18+0.43 9.95+0.49 20.12+ 1.85 41.72+ 1.01
32 79.12£5.38 10.55+1.06 2826 1.07 4532+ 4.06
33 85.141+0.93 11.35+0.78 20.08* 2.03 26.61% 2.03
34 76.31£0.70 10.05+0.07 16.07+ 0.89 3525+ 2.03
35 86.6413.99 11.20+0.14 9.95+ 2.03 4244+ 6.10

F6 2015 FARF XA IEE
Table 6 Antioxidant capacity of different geographical sources

G 5 DPPH-/% 2 H /% A7/ % HE 5Tt 584K/ %
36 91.65+0.48 17.15+2.19 30.83+2.21 59.71+4.06
37 91.8410.40 18.35%3.61 27.0813.82 61.07£0.10
38 92.2410.43 19.25+1.48 25811143 66.181£5.08
39 92.45+0.36 18.45+1.63 24.34+1.01 61.15+6.10
40 92.13+0.02 20.40+1.56 23.11+1.79 64.02+4.06
41 92.40%0.23 18.95+2.19 26.3214.89 66.1811.01
42 92.41£0.04 17.9510.64 27.1210.42 63.30£3.05
43 92.25+0.16 19.75+0.07 24.76 +0.78 48.20+4.06
44 92.12+0.01 19.00+2.12 24.59+1.73 61.65+0.71
45 92.641£0.16 18.60x0.14 25941459 62.5818.13
46 90.5210.40 14.7010.42 27.75%0.72 52.41%£0.15
47 86.55+8.30 13.50+4.53 19.53+3.40 59.71+4.06
48 89.43+2.26 13.90+1.13 24.67%5.07 46.76 +4.06
49 65.0416.56 10.9510.49 22.0211.67 59.71£4.06
50 79.3410.04 13.80%0.85 21.17£0.00 48.20%+2.03
51 48.10%0.16 7.90+0.28 20.54+0.30 53.23+3.05
52 88.7910.83 16.40+0.42 23.03+0.24 59.67+4.12
53 89.03+0.40 16.4010.99 23.91£0.89 55.39£2.03
54 89.23+1.71 16.5010.42 23.2410.78 52.51£8.13
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