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Abstract — In traditional Korean medicine, Osmunda japonica Thunb has been used as hemostasis and antipyretic treatment.
The main compound “cinnamtannin B-1” was obtained by column chromatographic separation, and its structure was deter-
mined by spectroscopic methods, including 'H, C NMR, and IT-TOF-ESI MS. Ash, moisture and extract content and acid-
insoluble ash were monitored as identification test to establish the analytical methods. The optimum reflux extraction condition
was 100% methanol extracted 30 min for 2 times. A quantitative analysis using HPLC method exhibited that the main com-
pound at 24.7 min and its content was 0.96% in methanol extraction.
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o] 2439 t}. Column chromatography2] %314+ YMC
gel ODS-A(50 pm)E ARt & slekEe] 25
H3l7] $138] ©]&3F NMR(Nuclear magnetic resonance)
spectrum<> Varian 600 spectrometer(lH: 600 MHz, “C:
150 MHz)E A3t =743+ 3, NMR £+ Sigma.
Inc(USA)®] CD,ODE AHE-sIATh LARMIE #4185 3t
ZAZ7](VS-1202D3, Jeiotech, Korea), 2|32 MF-21G
Daehan, Korea), Z+35%7](UC-20, Branson, USA)°|™,
Folr o= WA F ST 2 vl E 28 AL (ATS4&ADC2,
Camag, Swiss)E AH&3tA T & 4] X-bridge Cyq
column(5 um, 250 mmx4.6 mm, Waters, USA)S A}&-3}o]
Shimadzu HPLC system(20-AD, Shimadzu, Japan)©S. 2 =
kAT

& ¥ 28 - ] PHET1Q2kgE FFYPIAE ©

5le] 1kg A MeOH 20 Lol &7} 3717, & 338] 23 &+

-

n-hexaneZ 20 g, H,05 100 g& LAt

XNEEE 22| - H,0 ¥3=(80 g2 glass column(16 cm
x60 cm)°ll ODS gel(50 um, 0.8 kg, YMC, Japan)S %313}
o] H,0-MeOH &38¥(100:1, 90:10, 80:20, 70:30, 60:40,
50:50, 40:60, 0:100YS- A18-3}7 open column chromatography
£ Ak, LC-MS ¥ TLCE o] 83 232d & o719
AEYES AJTHGBW 1-6). Z2]3L ©] 5 GBW 2(13 g)
= ODS gel(20 um, 0.4 kg, YMC, Japany2 AR&3}o] H,0-
ACNe] &84l (9:1, 8:2)& AF83ll column chromatography
2egsle] 15719 AREE(GBW 2-1~15)S AUt A ¥4
i 2oz 3 ®l GBW 2-7(1 g)= MeOH 10 mLol| =
o} ODS column(30 mm>250 mm, 5 um, phenomenex, USA)
7} 232 preparative LC(Agilent, infinity 1260, USA)E
AHE-EF] 14% ACN, 25 mL/min®] 2722 277 nmoj| A
3HE 1(675 me)s skt

Cinnamtannin B-1 (1) - Brown powder; 'H NMR(600
MHz, CD,OD) & 7.31 (IH, d, /~2.0 Hz, H-12), 7.19
(1H, dd, J=8.5, 2.0 Hz, H-16"), 7.03 (1H, d, J=2.0 Hz, H-
12), 6.85 (1H, d, J=1.5 Hz, H-15"), 6.83 (3H, m, H-16,
15', 12", 6.75 (2H, m, H-15, 16"), 6.10 (1H, s, H-6"),
6.01 (1H, d, J=2.5 Hz, H-6), 597 (1H, d, J=2.5 Hz, H-8),
5.80 (1H, s, H-6"), 5.70 (1H, s, H-2"), 4.56 (IH, t, J=1.5
Hz, H-4"), 439 (1H, s, H-2"), 4.15 (1H, d, J=3.5 Hz, H-
4), 412 (1H, d, J=2.0 Hz, H-3"), 3.86 (1H, dd, J=4.0, 3.0
Hz, H-3"), 3.29 (IH, d, J=3.5 Hz, H-3), 2.83 (2H, t,
J=4.0 Hz, H-4"); "C NMR (150 MHz, CD,0D) & 156.4
(C-7), 1554 (C-9), 154.6 (C-7"), 1544 (C-5', 5"), 154.2
(C-9), 152.7 (C-5), 150.4 (C-9), 149.7 (C-7'), 1453 (C-
14), 144.9 (C-14"), 144.5 (C-13"), 144.3 (C-13"), 144.1 (C-
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13), 143.9 (C-14"), 131.8 (C-11"), 131.1 (C-11), 130.4 (C-
11", 119.9 (C-16"), 118.5 (C-16), 118.0 (C-16"), 115.3 (C-
15), 114.7 (C-12'), 114.6 (C-12), 1143 (C-15, 15"), 114.1
(C-12"), 107.4 (C-8"), 1053 (C-10", 105.0 (C-8'), 103.5
(C-10), 98.6 (C-10"), 98.5 (C-2), 96.9 (C-8), 95.1 (C-6"),
95.0 (C-6), 94.6 (C-6'), 78.9 (C-2"), 77.5 (C-2"), 71.2 (C-
3", 66.1 (C-3"), 65.8 (C-3), 36.9 (C-4"), 28.5 (C-4"), 27.5
(C-4); LC ESI IT-TOF MS: m/z 863 [M-H] .
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g. 1. Chemical structure of compound 1.
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Table I. HPLC condition of cinnamtannin B-1

Instrument HPLC (Shimadzu 20 AD)

Flow rate 1.0 mL/min
Injection volumn 10 pL

UV length 280 nm

A : 0.1% formic acid in water
B : 0.1% formic acid in ACN

Mobile solvent

Mobile phase Time A (%) B (%)
0 95 5
10 95 5
15 92 8
17 89 11
30 85 15
45 85 15
AN oz ARSI

HPLC £4 Z=Z - Cinnamtannin B-12] 4 %4
Table 13} Z¥o] A7 tha, o] 210l wt FHaal<
A3t

HEM 2 X MM (Linearity) - X E2RE &= BEE
cinnamtannin B-1¢] 7€ %S MeOHE 3] 4 8t 230,
115, 57.5, 28.75, 1438 pg/mLe] F=7} H =5 vH5o] 4
FsAh AFAL y=axt+b(y: peak B3, x: A|RFE, a:
Zxe] 71471, b: yAA)e] el 2 FAJSI T

i o

ot ¥ nF

slgtge A= - 24 7M1= EelElen, LC ESHT
TOF MS #2404 m/z 863.1305 [M-H] &2 <18t
formular predictor(Shimadzu, Japan)& ©|-8-3F A3} C,H,0,4
o] 8248 At 'H-NMR spectrumelA] 3 sete] 1,3.4-
2] 8+ benzene ring proton & 7.31(1H, d, J=2.0 Hz, H-
12, 7.19(1H, dd, J=8.5, 2.0 Hz, H-16'), 7.03(1H, d, J=2.0
Hz, H-12), 6.85(1H, d, J=1.5 Hz, H-15"), 6.83(3H, overlap,
H-16), 2] 3 6.75(2H, overlap, H-15)3} meta coupled}l=
proton & 6.01(1H, d, /2.5 Hz, H-6) 12|32 5.97(1H, d,
J=2.5 Hz, H-8)% 27112] benzene ring proton & 6.10(1H, s,
H-6") 18]35 5.80(1H, s, H-6")% 5711€] oxygenated proton
6 3.29(1H, d, J=3.5 Hz, H-3), 5.70(1H, brs, H-2"), 4.12
(1H, d, J=2.0 Hz, H-3), 439(1H, s, H-2"), Z2]3 3.86(1H,
dd, J=4.0, 3.0 Hz, H-3")% 2719 methine proton &
4.15(1H, d, J=3.5 Hz, H-4) 18] 3. 456(1H, t, J=1.5 Hz,
H-4)2} 3}1}2] methylene proton § 2.83(2H, t, /~4.0 Hz,
H-4"e] 2=t "C-NMR spectrumelA] 4570¢] carbon
Neg B A84¢ 29 tannino 2 o g3k,

benzene ring carbon 36719} 570 ¢] oxygenated carbon &
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Fig. 2. TLC chromatogram of Osmunda japonica and cinnam-
tannin B-1.
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Fig. 3. HPLC chromatogram of cinnamtannin B-1 (A) and
Osmunda japonica (B).

Table II. The contents of cinnamtannin B-1 by extract

solvents
Content (%)
Solvents MeOH 50% MeOH EtOH
0.68 0.67 0.22

78.9(C-2"), 77.5(C-2"), 71.2(C-3"), 66.1(C-3"), 2] 65.8
(C-3), 2712] methine carbon & 36.9(C-4") L] 3L 27.5(C-4),
kel methylene carbon & 28.5(C-4"34 3PH] quarternary
carbon § 98.5(C-2)yS 1AL 15 7I& &3l ¥} vlwst
o] cinnamtannin B-12.2 7% =43}k

ERIAE — #2]3) cinnamtannin B-13} &3+ 7S o]
Sote] HeazmrtETd 2 Y A3 R=0.804 249
HHdS 2183l thEFig. 2)."
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Table III. The contents of cinnamtannin B-1 by extraction time and methods
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Extraction method Sonication Reflux
Time (min) 30 30%2 60 30 30*%2 60
0.84 0.83 0.84 0.92 0.95 0.94
Content (%) 0.83 0.84 0.83 0.93 0.97 0.95
0.83 0.83 0.83 0.93 0.97 0.96
SD 0.83 0.83 0.84 0.93 0.96 0.95
Average 0.01 0.01 0.01 0.00 0.01 0.01
Table IV. Calibration data for analysis of cinnamtannin B-1
Regression equation
Compound o iy g b e
Slope(a) Intercept(b)
Cinnamtannin B-1 6178.54 -6041.88 9.61£0.13 0.9998 0.28 0.86
Cinnamtannin B-1 0:1 Z]j:‘}_/‘é;,‘f—% "LH.‘E], Eﬁofi}z'u] Hcl'ﬂxé]’% %‘H cinnamtannin B-
2E+06 108 2 FAsInt. aHle] gHFEAS fla HPLC =
106 - 2 AYI T, WS ool BF 2 302 23] W
5 " y=6178.5x - 6041.9 oM 7P w2 888 YERl O, AFAE T 0.96%
< B T = golstgrh. =& o] FAFAL Ao} A &
L I of 9o 4Y AR B u ARLFE 113%, FE
0e+00 ¥ 4.1%, 28332 1.0%, FH2oehE o TS 14.7%
0 s 0 10 20 30 g Agslglon] g5 wHle ARSI ¥ 2 A

Concentration [ppm]

Fig. 4. Calibration curve of cinnamtannin B-1.
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28RS 14.7%9] A3=E YERsT

224 (Content) — 37H]¢] A] 32733 cinnamtannin B-19]
AW S 9] Table 19] HPLC A2 135}
peak®] retention time- 24.7 min®ll &3} Th(Fig. 3).
50% MeOH, 100% MeOH, EtOH2] F&&vjo] u}& 2%
AE Sk ¥) e Table 12} 720] 100% MeOH 204
7P = 88 FRIE T, MeOHS FZ 8= 3]
FZ2z74 A% A3 Table I} ko] 7 F= 302 25+
HolA 7 =& 288 SISt AuEFe] AP
A} Fig. 43 23, AAAFR)S 0.9998% H& 24
S HYor, vH|o] A FEAHE cinnamtannin B-19] MeOH
FZ 50X 9] T 0.96%0.2 FIETHTable IV)."”

4 =

H
2 FEE25H 78 column chromatographyH-S ©]-8-3}

A 23S Wsst o Folr),
AL Ab
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