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(BE) BW #E - 25 F 38 fr AR & HPLC & B0 % 7 &, W E LKA & 89 & b, DL R & BE BR fn o i 0% 42 A
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Determination of Ferulic Acid and Cinnamic Acid in Scrophularia ningpoensis and

Their Neuroprotective Activity

LIU Yingjiao", CHU Shifeng’, HU Yaomei', PEI Gang"’, ZHOU Xiaojiang"**, CHEN Naihong"***
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(Abstract] Objective To develop a high—performance liquid chromatography—based method for determination of ferulic acid
and cinnamic acid in Scrophularia ningpoensis, to evaluate their changes after hydrolysis, and to analyze their neuroprotective
effects on rotenone —treated and serum —free cell culture models. Methods The content of ferulic acid and cinnamic acid
was determined using an Agilent 5STC-C18 column (250 mmx4.6 mm, 5 pm) with a mobile phase of acetonitrile-0.05% phosphoric
acid for gradient elution at a detection wavelength of 290 nm and a column temperature of 25 °C. Pretreated with different
concentrations of ferulic acid and cinnamic acid, rotenone—treated and serum—free cell culture models were established in vitro. Cell
viability was determined by MTT assay. Results The recovery rates before and after hydrolysis were 98.20% and 91.41% for ferulic
acid, and 9722% and 90.96% for cinnamic acid, respectively. The relative standard deviations were both less than 2.0%. In six
batches of medicinal materials originating from different places, the content before and after hydrolysis was 0.028%-0.041% and
0.073%-0.102% for ferulic acid, and 0.035%—-0.142% and 0.163%—-0.336% for cinnamic acid, respectively. Ferulic acid (10 pwmol/L)
significantly increased the viability of cells treated by rotenone and serum deprivation (P<0.01). Cinnamic acid (0.1 pmol/lL)
significantly increased the viability of cells treated by rotenone (P<0.05). Conclusion This method is simple, highly accurate, and

reproducible, which provides a scientific basis for the dynamic changes in two components with neuroprotective activity, ferulic acid
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and cinnamic acid, in Scrophularia ningpoensis.

(Keywords) Scrophularia ningpoensis; ferulic acid; cinnamic acid; high-performance liquid chromatography; neuroprotective
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{8335 #  Agilent 5 TC-Cys (4.6 mmx250 mm,
5 wm), K%K g 290 nm; KU 30 °C; W shAH
K(A)-Z N (B), B BV 0~15 min, 13%B—13%
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% ke /g S /mg R it 5t /mg JIA 4 /mg pEAnlETA 31 % RSD/%
o] 3 i KA T 1.1413 0.6944 0.4644 0.2370 98.48 98.20 0.79
1.1553 0.7044 0.4701 0.2370 99.42
1.1501 0.6991 0.4680 0.2370 98.75
1.1452 0.9335 0.4660 0.4740 98.60
1.1523 0.9324 0.4689 0.4740 97.76
1.1397 0.9304 0.4637 0.4740 98.41
1.1045 1.1476 0.4494 0.7110 97.14
1.1023 1.1462 0.4485 0.7110 97.03
1.1067 1.1534 0.4503 0.7110 98.25
K it I 1.1413 1.3076 0.9238 0.4740 90.23 91.41 1.46
1.1553 13279 0.9352 0.4740 91.30
1.1501 13178 0.9310 0.4740 90.64
1.1452 1.7852 0.9270 0.9480 90.31
1.1523 1.7978 0.9328 0.9480 91.10
1.1397 1.7787 0.9226 0.9480 90.04
1.1045 22504 0.8941 1.4220 92.66
1.1023 2.2467 0.8923 1.4220 92.42
1.1067 2.2638 0.8958 1.4220 93.96
AR K A T 1.1413 0.7928 0.5556 0.2512 97.47 97.22 1.24
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1.1501 0.7923 0.5599 0.2512 96.64
1.1452 1.0370 0.5575 0.5024 95.89
1.1523 1.0399 0.5610 0.5024 95.81
1.1397 1.0372 0.5548 0.5024 96.39
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1.1023 4.8972 2.0889 3.0144 90.14
1.1067 4.9308 2.0972 3.0144 91.38
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BALIMA 10 pL MTT ¥ (JH PBS BChL 5 mg/mL 1Y
W), TRAERFRAE 4 h, RJ5H A =B
100 pL,6~8 h 5 HEEFRALAE 570 nm K AL I

1 #rg Je 1l 0.0408+0.0007 0.0812+0.0008 0.0491+0.0010 0.1896+0.0035
2 ZEeEEIN 0.0300£0.0005 0.0731+0.0013 0.0347+0.0007 0.1631:+0.0029
3 WL 4 0.0391+£0.0008 0.1018+0.0017 0.0567+0.0010 0.2036+0.0040
4 kTl 0.0281£0.0004 0.0685+0.0012 0.1032+0.0012 0.2944+0.0041
5 VI AEC#HS 0.0411£0.0008 0.0874+0.0010 0.1417+0.0025 0.3360+0.0012
6 rgBEMF 0.0375£0.0005 0.0941£0.0017 0.0593+0.0009 0.2524+0.0035
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ML, A 37 CTHRE MG HRIFEA 15 mL &
LEH 1 000 r/min, B0 5 min 5L LW, A
SEARFEE (7 10% ES Al 5% FBS /Y 1 640 K
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0.05% 15 R 15 W R U 21 AE ARG BE I, F o v 45 0
BRI AE
32 WKk

PURER £ 203 215,272 nm 4b , B 81 R 76 217,
234290322 nm 2 Fe KW, FESLLE 217 nm &b
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AR AE IR T N O I v B AR AR 0 v v R A A R g AL
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