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Abstract: Objective In order to provide a scientific basis for the grade quality standard criterion of Scrophulariae Radix, a
HPLC-DAD method was established to acquire fingerprint and detect the content of multiple components. Methods The
chromatographic separate was achieved on Elipse XDB-Cg (250 mm X 4.6 mm, 5 pm) column, with the temperature of 25 C,
using acetonitrile (A)-0.03% phosphoric acid water (B) as the mobile phase gradient elution, a flow rate of 1.0 mL/min, and the
detection wavelength was set at 207 nm for fingerprint, 210 nm for Harpagide, 280 nm for harpagoside, and 264 nm for cinnamic
acid. The injection volume was 10 pL. The fingerprints of different grades of Scrophulariae Radix from 30 batches were evaluated
with a chromatographic fingerprint similarity evaluation system (version 2012), and the content of harpagide, harpagoside, and
cinnamic acid was also determined at the same time. Results There were seven common peaks in the fingerprints, the RSD values
of relative retention time were lower than 2.0% and those of relative peak area were quite different, which indicated that the main

chemical compounds can exist stably in Scrophulariae Radix with different content. Compared with control, the results of fingerprint
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similarity were presented as follows: 5% under 0.7, 12.5% arranged 0.7 to 0.8, 40% between 0.8 and 0.9, and another 42.5% exceed

0.9, demonstrated that there was qualitative difference in various batches of Scrophulariae Radix. Also, the quantitative analysis of

multi-index showed the differences in three main compounds, the content respectively was 0.18%—2.89% in harpagide, 0.01%—

0.35% in harpagoside, and 0.01%—0.24% in cinnamic acid. Conclusion Suggestions were provided in the formulation of new

grade quality standard, such as adding the fingerprints and multi-index detection of main chemical components based on the original

criterion of classification.
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Table 1 Basic information of Scrophulariae Radix

YT Pl S (] YT FEHb W HE B 18]
S1 AR ESog 2016-12 S16 WALk 2016-12
S2 WL a2 2017-12 S17 SN ASELK 2016-12
S3 WL 2 2016-06 S18 Y is 2016-12
S4 Wi 2017-09 S19 VU)NgRre =& 2017-04
S5 i ALl 2016-12 S20 WALEE T 2017-12
S6 e e 2016-12 S21 TR B T 3 2017-12
S7 G R it 2016-12 S22 T e EE P 2017-12
S8 5 A A6 A 2016-12 S23 V7] T P B 2016-12
S9 15 e AR 2016-12 S24 WL 2 2017-12
S10 WA EEHTHR 2016-12 S25 AR LS 2017-12
S11 vy )nde)n 2016-12 S26 W R ET AR 2017-12
S12 G 2016-12 S27 e R A 2017-12
S13 G 2016-12 S28 T e A A 2017-12
S14 LRI 2017-09 S29 5 A AR 2017-12
S15 LRI 2017-12 S30 PPN 2017-12
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Fig. 1 Control fingerprint of Scrophulariae Radix
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Table 2 Similarity evaluation of 30 batches of samples from

three grades

I T T
S1 0.959 0.865 0.892
S2 0.836 0.862 0.949
S3 0.876 0.787 0.866
S4 0.940 0.812 0.922
S5 0.954 0.945 0.934
S6 0.938 0.888 0.880
S7 0.900 0.956 0.831
S8 0.854 0.734 0.774
S9 0.764 0.786 —
S10 0.832 0.933 —
S11 — 0.939 0.891
S12 0.950 0.849 —
S13 0.947 0.877 0.908
S14 — 0.88 0.888
S15 0.903 0.906 0.836
S16 — 0.920 0.907
S17 — 0.882 0.868
S18 — 0.900 0.895
S19 0.956 0.930 0.907
S20 0.864 0.849 0.733
S21 0.941 0.766 0.808
S22 0.840 0.892 0.923
S23 — 0.927 0.929
S24 0.857 0.784 0.805
S25 0.887 0.894 0.942
S26 0.91 0.852 0.963
S27 0.712 0.565 —
S28 0.625 0.894 0.465
S29 0.905 0.933 0.935
S30 0.623 0.779 0.958
X HR 1.000 1.000 1.000

—7 FRZ IR SR/ Tes B S bt
“—” indicates that the S. sinensis in this area cannot be graded

according to its size
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252 MERRFER  FHING T K MR E M
PIRETR R S E 7 58 1 600, 400, 40 pg/mL
PR G X IR 1, ARIKI AR R RE 2.5 fiF, 13
RGN BRI 2~6, IR €237 WUR 7k
RUGHRE s DO A X RS IR E (O NREA bR,
WETHIAR (4D A bR, ZelbruEdh 4, 2550
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Table 3 Equations of linear regression and linearity range
(n=06)
Aoy [H )75 72 r
e L A=43637C+65322 09997
ERiaEs A=58.073 C+33524  0.9997
WHER A=126.68 C+46.728  0.999 6

LAt g
0327 7~32.0000
0.081 9~ 8.0000

0.008 2~ 0.800 0
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253 KEEERL  BURSXRSIAW 3, &St
FE6 U THEMER . W EMRTE . PRI
RSD 7354 1.15% 1.96%- 1.78%.

254 HEEMHRE ARG “2.27 BUR 77k &
L5 X SFEMET 6 1y, %I “2.37 TNl 2%
PERERE AT, THEA RIS R, mEAT. RER
U TRIAR (K) RSD 73 51N 3.40%- 3.59%. 3.56%.
255 FeEtkikie  BHSSRIE, o TR S
0. 1. 2. 3. 4. SA#FELDHT, HEARS .
nE EL AR R R RE R U T AR ¥ RSD 2301104 1.09%.
1.16%F1 1.19%.

2.5.6  JNFREISCRARDS A 2% 8 LA 2 IO AR
S1, %M “2.27 W7k & HaX i 200 uL,
17 3, A3l IR S 0.8 1 1L 101,
1.2 01 BIERBIInN— & B IR i, S — 0P AT
W5 3 R, THEAS RS FIRE R, wE LT,
Wy B AR T AN PR R R ST 35 TR U 2R 43 5l S 95.87%
96.81%-102.21%, RSD 43714 0.99%+1.04%+1.29%.
257 ZSUMP 3 FABES S ENE  BE
AR SE X Sk R« 2.27 0T il & 5 1484
BEREAHT, CRIEHEA, HHESASGE. R
R 4 AR E S 450 A6 B3 1 5 & 50 800
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Table 4 Determination results of 30 batches of samples

Y5 £ EF/ % REAT% WEER/% Y £ M/ % WEEMERTE /% R/ %
S1 o 1.38 0.04 0.04 S16 % 0.52 0.04 0.04
—% 1.52 0.15 0.03 =% 0.35 0.06 0.02
=4 1.28 0.22 0.04 S17 =& 2.03 0.04 0.03
S2 —% 1.92 0.07 0.02 =% 1.39 0.08 0.03
g 1.76 0.08 0.05 S18 g 0.70 0.08 0.02
=% 1.36 0.09 0.04 == 0.41 0.03 0.03
S3 A 1.67 0.30 0.05 S19 —& 0.56 0.24 0.19
g 1.79 0.20 0.05 g 1.41 0.20 0.24
== 1.17 0.15 0.04 =% 1.21 0.23 0.11
S4 A 2.89 0.13 0.12 S20 —& 0.40 0.02 0.09
% 1.66 0.29 0.09 % 1.00 0.02 0.02
= 1.61 0.06 0.06 = 2.40 0.01 0.02
S5 —& 1.07 0.14 0.03 S21 —& 1.30 0.21 0.07
% 0.57 0.11 0.02 % 0.92 0.15 0.06
= 0.68 0.10 0.05 =4 1.74 0.29 0.06
S6 R 0.92 0.06 0.03 S22 g 1.89 0.10 0.06
—& 0.82 0.01 0.03 =4 2.07 0.10 0.05
=% 0.82 0.01 0.03 S23 —% 0.87 0.01 0.04
S7 —& 0.22 0.01 0.02 —% 1.09 0.01 0.02
=4 0.18 0.01 0.02 =4 1.12 0.06 0.02
S8 —% 1.45 0.04 0.03 S24 —% 2.15 0.35 0.04
g 1.13 0.14 0.02 g 2.31 0.31 0.01
=% 1.09 0.08 0.02 =% 1.98 0.14 0.01
S9 A 1.15 0.04 0.04 S25 —& 0.93 0.01 0.02
% 0.94 0.06 0.03 % 1.69 0.04 0.02
S10 —& 1.56 0.31 0.01 =% 1.17 0.13 0.03
—& 1.88 0.16 0.02 S26 —& 1.01 0.03 0.05
S11 % 0.35 0.03 0.02 3 1.48 0.16 0.02
= 0.72 0.02 0.03 = 1.40 0.16 0.05
S12 — 2t 2.07 0.10 0.03 S27 —& 1.31 0.05 0.07
—& 1.06 0.12 0.04 3 1.93 0.11 0.06
= 1.73 0.21 0.02 = 1.01 0.08 0.05
S13 —& 0.86 0.08 0.04 S28 —& 1.58 0.03 0.03
—& 0.86 0.07 0.04 —& 0.80 0.04 0.01
=% 0.80 0.07 0.04 S29 —% 1.45 0.05 0.03
S14 g 0.42 0.02 0.05 g 1.83 0.13 0.07
=% 0.48 0.11 0.03 =% 1.51 0.10 0.08
S15 —% 1.05 0.21 0.17 S30 —% 1.11 0.01 0.04
e 1.17 0.19 0.11 g 1.42 0.19 0.01
=% 1.76 0.20 0.08 =% 1.14 0.18 0.02
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