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Study on Chemical Constituents of Hippocampus erinaceus
YANG Yi, WANG Zhen, GU Yan-ling, XU Qi-ping, KONG Yun (The Second Affiliated Hospital of Jiaxing Uni-
versity, Zhejiang Jiaxing 314000, China)

ABSTRACT OBIJECTIVE: To study the chemical constituents of Hippocampus erinaceus. METHODS : After extracted with etha-
nol, H. erinaceus was purified by silica gel column and Sephadex LH-20 column chromatography, etc. The structures of the isolat-
ed compounds were identified by spectral analysis and literature search. RESULTS: 9 compounds were isolated and identified from
the ethanol extract of H. erinaceus: such as cholesterol (1), cholest-4-en-3-one(2), 3f,5a,9a-trihydroxy- (22E, 24R) -ergosta-7,
22-dien-6-one (3), 24-methyl-5a-cholesta-7,22-diene-3f3, 5, 6-triol (4) , 34-hydroxy-7-methoxy-cholesta-5-en (5) , 3-hydroxycho-
lest-5-en-7-one (6), creatinine (7), uracil (8), and adenine (9). CONCLUSIONS: All of the compounds are isolated from H. eri-
naceus for the first time. The results can lay the material foundation for rational utilization and further development of the products

of H. erinaceus.
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&Y 1. st dh, mp 142~148 °C. 'H-NMR (CDCl,,
100 MHz)6:5.34(1H, m,H-6),3.51(1H, m,H-3),1.01(3H, s,
H-19),0.95(3H,d,J=6.5 Hz, H-21) ,0.89 (3H, d, J=6.6 Hz,
H-26) , 0.89 (3H, d, J=6.6 Hz, H-27) , 0.68 (3H, s, H-18)
“C-NMR (CDCl;, 500 MHz) § : 37.2 (C-1) , 31.5(C-2) , 71.7
(C-3),42.3(C-4) ,140.8(C-5), 121.7(C-6) , 31.8(C-7), 31.9
(C-8),50.3(C-9),36.5(C-10),21.0(C-11),39.7(C-12) ,42.4
(C-13),56.2(C-14) , 24.1 (C-15) , 28.0 (C-16) , 56.1 (C-17) ,
11.7 (C-18) , 19.3 (C-19) , 35.7 (C-20) , 18.7 (C-21) , 36.1
(C-22),23.9(C-23),39.6(C-24),28.0(C-25) ,22.4(C-26) ,
22.8(C-27) o VAP i4icd 5 SCHRe %) BRI A— 2, i e ik
A1 RAEES I (cholesterol ) o

&Y 2. 161, mp 80~81 ¢, 'H-NMR (CDCl;,
100 MHz)6:5.71(1H,s,H-4),1.16(3H, s,H-19),0.90(3H, d,
J=6.4 Hz,H-21),0.91(3H,d,J=6.5 Hz, H-26) , 0.88(3H, d,
J=6.6 Hz, H-27), 0.73 (3H, s, H-18) . “C-NMR (CDCl;, 500
MHz) ¢ :35.7 (C-1), 32.9 (C-2),199.6 (C-3) , 123.8(C-4) ,
171.6 (C-5) , 32.0(C-6) , 32.1(C-7) , 35.6 (C-8) , 53.4 (C-9),
34.1 (C-10) , 21.0 (C-11) , 39.5 (C-12) , 42.4 (C-13) , 55.8
(C-14) , 24.1(C-15) , 28.1(C-16) , 56.2 (C-17) , 11.9(C-18) ,
17.4 (C-19) , 35.7 (C-20) , 18.7 (C-21) , 35.7 (C-22) , 23.9
(C-23),39.6(C-24),28.1(C-25),22.4(C-26),22.8(C-27), Lk
[ 0 355 5 SRS B A — B, S s e Ab B 2 S S -4-
J#5-3-ii (cholest-4-en-3-one ) -

&Y 3: AR, mp 195~197 €. 'H-NMR (CDCl,,
100 MHz)d:5.62(1H,s,H-7) ,5.19(2H, m, H-22) , 4.06 (1H,
m,H-3),1.03(3H,s,H-19),1.01(3H,d,/=6.6 Hz,H-28), 0.91
(3H,d,J=6.5 Hz,H-21),0.85(3H, d,J=6.6 Hz, H-26) , 0.81
(3H, d, J=6.6 Hz, H-27) , 0.61 (3H, s, H-18) . "“C-NMR
(CDCls, 500 MHz) ¢ : 25.4(C-1) , 30.0(C-2),67.2(C-3) , 37.1
(C-4),79.7(C-5),197.7(C-6),119.8(C-7) , 164.4(C-8) , 74.6
(C-9),41.8(C-10),28.8(C-11),34.9(C-12),45.3(C-13),51.8
(C-14) , 22.4(C-15) , 28.1(C-16) , 55.9 (C-17) , 12.2(C-18) ,
19.6 (C-19) , 40.3 (C-20) , 21.1 (C-21) , 132.9 (C-22) , 135.5
(C-23),43.0(C-24) , 33.2(C-25) , 18.9(C-26) , 20.4 (C-27) ,
18.0(C-28) o LA b iR ikt 5 SCHR 0 IR A — 30, i e 1k
W3 K 3,50, 9a- =2 - (22E, 24R) -FE 1 5 -7, 22- —J75-6-
Hiid[38, 50, Yo-trihydroxy-(22E, 24R )-ergosta-7 , 22-dien-6-one] »

& W 4. @&, mp 244~246 C . 'H-NMR
(DMSO-d;;, 100 MHz) §: 5.35(1H, br d,J=5.5 Hz, H-7) , 5.21
(1H,dd,J=14.8,7.6 Hz,H-23),5.19(1H, dd,/=14.8,7.6 Hz,
H-22),4.07(1H,m,H-3),3.61(1H, brd,J=5.5 Hz,H-6), 1.08
(3H,s,H-19),1.00(3H,d,J=6.5 Hz,H-21),0.92(3H,d, J=
7.0 Hz, H-28) ,0.81(3H,d,J=6.5 Hz,H-26) ,0.78 (3H,d, J=
6.5 Hz, H-27), 0.52 (3H, s, H-18) ., “C-NMR (DMSO-d;, 500
MHz) § : 32.3(C-1) , 31.1(C-2) , 65.8(C-3),40.1(C-4) , 74.3
(C-5),72.0(C-6),119.3(C-7),139.6(C-8),42.2(C-9),31.0
(C-10),21.4(C-11) ,39.1 (C-12) , 42.9(C-13) , 54.0 (C-14) ,
22.6 (C-15) , 27.8 (C-16) , 55.1 (C-17) , 11.1 (C-18) , 17.5
(C-19),42.3(C-20),22.2(C-21),135.9(C-22), 131.7(C-23) ,
42.8 (C-24) , 32.5 (C-25) , 19.9 (C-26) , 20.8 (C-27) , 17.8
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(C-28), LU Bt 5 SOk BESEAR — 80, i s e b &9
4 24-H 3 5a- 0§ -7, 22- 7 -38, 5, 64- = [ ( 24-methyl-
5a-cholesta-7,22-diene-34, 5, 6f-triol) .

&8 5 4 K, mp 174~175 °C, 'H-NMR (CDCls,
100 MHz)6:5.72 (1H,d,H-6),3.61(1H, m,H-3),3.34(3H,s),
3.26(1H,m, H-7),0.94(3H,s,H-19),0.91(3H,d,J=6.5 Hz,
H-21),0.89 (3H,d,J=6.6 Hz, H-26),0.87(3H,d,J=6.6 Hz,
H-27),0.64 (3H,s,H-18), “C-NMR(CDCl;,500 MHz)d:36.7
(C-1),31.4 (C-2),71.2(C-3) ,42.3(C-4) , 146.0(C-5) , 120.7
(C-6),73.0 (C-7),37.2(C-8),49.1(C-9),37.6 (C-10),20.8
(C-11),39.0 (C-12) ,42.6 (C-13) ,56.7 (C-14) , 24.3(C-15) ,
28.2 (C-16) , 55.8 (C-17) , 11.3 (C-18) , 18.3 (C-19) , 35.9
(C-20),18.7 (C-21) , 36.2(C-22) , 23.7(C-23) , 39.5 (C-24) ,
28.1(C-25), 22.6(C-26),22.8(C-27), DL I ik Bl 5 SCik
Xif R A — 50 MUK e AL A1 5 R 3p-FR - 7-H AR k- £ -5-
J# (3B-hydroxy-7-methoxy-cholesta-5-en)

A9 6: 10 K, mp 170~171 °C, 'H-NMR (CDCls,
100 MHz)6:5.65(1H, H-6),3.65(1H, m, H-3),1.15(3H,s,
H-19),0.91(3H,d,J=6.5 Hz, H-21),0.83(3H, d,J=6.5 Hz,
H-26) , 0.82 (3H, d, J=6.6 Hz, H-27) , 0.66 (3H, s, H-18) ,
“C-NMR (CDCl;, 500 MHz) 6 : 36.3 (C-1) , 31.2 (C-2) , 70.3
(C-3),41.4(C-4),165.6(C-5),126.2(C-6),202.4(C-7) , 45.4
(C-8),50.0(C-9),38.3(C-10),21.2(C-11),38.1(C-12) , 41.2
(C-13) ,49.7(C-14) , 26.3(C-15) , 28.5(C-16) , 54.8 (C-17) ,
11.9 (C-18) , 17.3 (C-19) , 35.7 (C-20) , 18.8 (C-21) , 36.3
(C-22),23.8(C-23),39.5(C-24) , 28.0(C-25) , 22.5 (C-26) ,
22.8(C-27) o VA FUEEUE 5 SCHRR IRBEA — 3, i A 1k
G W6 R 3p-F2 K- 1§ -5- M -7- [ (3 p-hydroxycholest-5-
en-7-one) .

AW 7. To A K, mp>300 C, 'H-NMR (DMSO-d;,
100 MHz)§:8.94(2H,s,NH.) ,4.15(2H, s, H-5) , 2.98 (3H, s,
CH,) . “C-NMR (DMSO-d:, 500 MHz) 6 : 157.3 (C-2) , 170.8
(C-4),54.0(C-5),31.1(CHs) o LA I 5040 5 SCHR! O] BE
AR—F, B AL T N WUBRBT (creatinine)

EW8: kR, % FHEE, 'H-NMR(DMSO-d;,
100 MHz) 6:11.00 (1H, s, NH-1) , 10.80 (1H, s, NH,) , 7.38
(1H,d,J=17.6 Hz, H-4),5.44 (1H,d,J=17.6 Hz, H-5), It
'H-NMR #{ & 5 SDBS %4 J& 1 uracil (4 #7 7 € 1% (SDBS
No.1062) —5, U E b A9 8 L mEnE (uracil) .

AW 9: IR B EMA, BlE TN EA B . DMSO, it i
WA, 4 596 . '"H-NMR (DMSO-ds, 100 MHz) 6 : 12.84
(1H,s,NH),8.11(1H,s),8.07(1H,s), 7.08(2H,s,NH,) , H:
'H-NMR %4 15 SDBS %4 J%£ H adenine ()45 4 &l 3% (SDBS
No.1085)—Z, % e b A9 9 J IR IEERS (adenine ) .

4 e

AW R T A 633 . Sephadex LH-20 #1635 45 - Bex)
SRR TR T o s il WIS AR B Ay B AR B 9 Mk A
Y, 2 S Ay A O AR S (1) AR S -4-075 -3 (2) .38, 5, 9a- —
YR (22F, 24R) -2 A0 87, 22- —H5-6-M (3) . 24-H1 3 -54-J1H
5-7,22-"J5-38,5,64- [ (4) 3B-FEHL-7-H AL IH {55 50
(5) \3B-Y32 A1 -5-45-7- (6) JULERTEF (7) . B4 50 (8) | flgt et
B3(9) . iR 9 MG W4 i M S i v 43 A 81, 1T
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W OE AN AIMNERRASREEPSFRFAF LRSS TN Tk, ik RARMBARMEE R, €A Agilent
Extend-Cs (150 mmx4.6 mm, 5 um) , & 3h 48 4 T -0.1% 55 B2 72k (B B3R 5L ) , 4l kK 4 276 nm, 3% 2 1.0 ml/min, 4278
35C, R FPRXEEFE FHXFE AREE. anmE TEAKEZANEHEZSH4£0.018 0~0.108 0,0.378 0~2.268 0,0.094 5~
0.567 0,0.022 5~0.135 0,0.035 4~0.212 4 pg & B R 5 & A4 BARR A2 RIF LM X A (r2 %25 0.999 9.0.999 5,0.999 6,
0.999 5.0.999 5) ; #5 & F . F A M A E M KIS0 RSD<3% ; A =0 & 4 5] 24 98.72% (RSD=2.5% ,n=6) .101.80% (RSD=
20% n=6).99.25% (RSD=2.3% ,n=6) ,98.71% (RSD=1.5% ,n=6) .99.05% (RSD=1.2% ,n=6) , %% EHAE 12
LEREH, TR T 5P R B TR A
9&%1—] FEHERF ;A F N BAR S AR AR G

Content Determination of 5 Kinds of Flavonoid Aglycone in Scutellaria baicalensis from Different Sources by
RP-HPLC
YAN Mei, XU Fei-la, XU Bin, HE San-min, MEI Xin-lu(Jinhua Central Hospital, Zhejiang Jinhua 321000, Chi-

na)

ABSTRACT OBJECTIVE: To establish the method for the content determination of 5 kinds of flavonoid aglycone in Scutellaria
baicalensis from different sources. METHODS: RP-HPLC method was adopted. The determination was performed on Agilent Ex-
tend-C1s(150 mmx>4.6 mm,5 pm) column with mobile phase consisted of acetonitrile-0.1% phosphoric acid (gradient elution) at the
flow rate of 1.0 ml/min. The detection wavelength was set at 276 nm, and column temperature was 35 °C. RESULTS: The linear ra-
nges of norepinephrine wogonin, baicalein, wogonin, chrysin and oroxylin-A were 0.018 0-0.108 0 pg(#»=0.999 9),0.378 0-2.268 0
pg(r=0.999 5), 0.094 5-0.567 0 pg(r=0.999 6),0.022 5-0.135 0 pg(r=0.999 5) and 0.035 4-0.212 4 pg(r=0.999 5). RSDs of
precision, reproducibility and stability tests were all lower than 3% . The recovery rates were 98.72% for norepinephrine wogonin
(RSD=2.5% ,n=6), 101.80% for baicalein (RSD=2.0% ,n=6), 99.25% for wogonin (RSD=2.3% ,n=6), 98.71% for chrys-
in (RSD=1.5% ,n=6) and 99.05% for oroxylin-A (RSD=1.2% ,n=6). CONCULSIONS: The method is simple, rapid and accu-
rate, and it is feasible for content determination of flavonoid aglycone in S. baicalensis.

KEYWORDS Scutelaria baicalensis; Flavonoid aglycone; Content determination; RP-HPLC
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