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Abstract: Objective To establish simultaneous determination method of eight main flavonoids from Puerariae Lobatae Radix
(PLR) by using UPLC, and to study the effect of ultrafine grinding technology on the content of flavonoids in PLR for optimizing its
production process. Methods Response surface method was used to investigate the crushing time, sampling capacity, and initial
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particle size in the superfine pulverizing technology of PLR. Using the particle size distribution (Ds, Dgg), and the content of eight
flavonoids (3’-hydroxy puerarin, puerarin, 3’-methoxy puerarin, daidzin, genistin, daidzein, genistein, and formononetin) from PLR
powders with various particle sizes (10—40, 40—65, 300 mesh) determined by UPLC, we selected these 10 elements as the response
factors to evaluate the ultrafine powders technology for PLR. Results Eight flavonoids from PLR had a good linear relationship with
the linear range of 75.8—242.7, 205.6—658.0, 147.3—417.3, 10.2—163.3, 11.3—182.0, 1.2—18.8, 0.25—4.00, 0.35—5.37 pg/mL,
and the average recovery ranged from 98.86%, 99.25%, 99.90%, 100.17%, 100.21%, 101.40%, 100.73%, and 101.42%. In addition,
the repeatability, stability, and precision RSD were all less than 3%. UPLC result showed that, compared with the PLR powders with
other particle sizes, the ultrafine powder of PLR (300 mesh) had a higher flavonoids contents. Results of response surface method
showed the optimized preparing parameters of PLR ultrafine powder technology as follows: 80 mesh [(180 + 7.6) um] of particle size,
247 g of sampling amount, and 26 min of crushing time. Conclusion Optimization of ultrafine powders process from PLR by
response surface method is simple and accurate, which can obtain PLR ultrafine powder with higher content of flavonoids. This
process can provide reference for the ultrafine grinding technology of PLR.

Key words: Puerariae Lobatae Radix; ultrafine powder; 3’-hydroxy puerarin; puerarin; 3’-methoxy puerarin; daidzin; genistin;

daidzein; genistein; formononetin; response surface methodology; UPLC
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Table 1 Response surface experimental design and results of Puerariae Lobatae Radix ultrafine powder

FRESE(mgg ™)

F5 Alg  B/H C/min Dsy/um Dgy/um —— —
I-FRAERME HRR I-FAREEMRE RUHE JRARE REHIC ek R TiER
1 500(0) 50(0) 20(0) 157 933 1633  44.90 35.65 1131 1015 098 015  0.10
2 800(1) 50 8(-1) 194 1580 12.71 38.15 30.91 10.58 6.38 1.06 0.07 0.01
3 200(-1) 50 8 181  166.0 13.03 40.78 27.46 7.70 8.08 0.92 0.13 0.12
4 500 50 20 16.8  102.0 16.58 43.65 35.37 11.49 9.27 1.12 0.16 0.13
5 500 100(1) 32 (1) 171 85.9 17.11 44.50 36.91 10.46 9.71 1.12 0.17 0.11
6 500 50 20 17.0 101.0 16.59 43.65 35.37 11.50 9.26 1.12 0.16 0.13
7 500 10(-1) 8 48.2 1050.0 5.96 22.39 11.90 3.37 3.33 0.45 0.01 0.02
8 800 10 20 459  530.0 10.84 37.31 21.72 6.37 5.98 0.82 0.08 0.07
9 500 100 8 17,7 117.0 12.67 40.86 27.30 7.47 7.92 0.87 0.12 0.11
10 500 50 20 158 107.0 16.38 45.42 34,51 9.93 10.32 1.18 0.23 0.23
11 200 50 32 17.9 91.1 12.11 42.56 30.93 11.02 5.88 1.23 0.15 0.14
12 800 50 32 17.2 103.0 15.35 40.29 32.80 9.23 10.28 1.16 0.18 0.50
13 500 10 32 189 169.0 12.63 39.91 26.46 741 7.80 0.89 0.14 0.09
14 200 100 20 16.0 84.6 17.96 45.88 38.16 1285 11.82 1.24 0.06 0.23
15 500 50 20 16.9  108.0 15.20 44.50 32.79 9.65 9.36 0.96 0.17 0.04
16 200 10 20 16.9 87.1 16.04 44.04 34.95 9.72 10.73 0.99 0.15 0.09
17 800 100 20 19.8  178.0 13.08 38.64 32.65 11.41 7.12 1.35 0.18 0.18
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1-3-hydroxy puerarin 2-puerarin 3-3-methoxy puerarin
4-daidzin 5-daidzein 6-daidzein 7-genistein 8-formononetin

1 ZRAEBEF (@VEAXRM (b) 17 MUK ERE
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Fig. 1 UPLC chromatograms of blank solution (a), mixed

standards solution (b), and 17 batches of Puerariae Lobatae
Radix ultrafine powder (c—s)
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Fig. 2 Response surface plots for ten response factors including Dso, Dgg, 3'-hydroxy puerarin, puerarin, 3'-methoxy puerarin,

daidzin, genistin, daidzein, genistein, and formononetin

RZE (P=0.041 5<0.05). KEH (P=0.018 7<
0.05). KE#H 7t (P=0.003 8<<0.05) FlHklRE
(P=0.0316<0.05) MI&&EHZELM.

PRI ORI LS, TE BT 7K P9 X i R R
Dsov Do it /MEIZSE, &S Effi KMEIB 5,
DA 5 RIS IHIE R T s 3, R BIm Ak
Wi T2 NI 48y 247.26 g, MREEHA]y 25.68
min, ¥IAERAEA 76.31 H. 455 LhRERIE, HR&
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F2 BEEHTNEEIEXELER
Table 2 Optimal condition prediction and experimental results

i %%%ﬁ(l(mg-gﬂ)

*36‘13'1:1'3! D50/},Lm Dgo/um

IFEEMER BMRER -WEEEMRER KEH AT KEHI RRR SWER

fRIE#EMM  17.80  85.68 16.48 46.98
SRk 4470 830.00 8.05 28.68
THME 17.70 8451 16.65 47.52
RSD/% 059 311 0.81 1.12

36.54 14.99 10.15 1.26 0.14 0.16
16.73 4.70 4.74 0.47 0.04 —
36.66 1491 10.13 1.28 0.13 0.17

0.46 0.93 0.59 3.09 3.61 4.44

W NI S, DR 0.1% kIR K IR W -2 BT N
TBAH o R KSR AIEESE 2 Fh 7 vt B S b AT A0 T,
B EESE A AT DL S 2E R A, (H R BT R
RO OKSEEU R S B, A%, MURBUK
PRI RE i AT A B
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T2 RAR R . B S e N SR
FEAEEMERSSy, EFEH P S ERET 8 Bk
YHERVEMFESR, MWZ RS EAE, HERedkihih
I H R0 T 2008 08 o & RS .
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%[19—20] 3
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