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Isolation and Quantitative Analysis of Cudratricusxanthone A and
Cudraxanthone D from Roots of Cudrania tricuspidata Bureau

Soo-Yeun Park’, Eun-Nam Kim”, and Gil-Saeng Jeong*
College of Pharmacy, Keimyung University, Daegu, Dalgubeol-daero 1095, (42601) Korea

Abstract — Cudrania tricuspidata Bureau (Moraceae) has been used for physical weakness, impotence and insomnia in tra-
ditional Korean medicine. In this study, cudratricusxanthone A and cudraxanthone D were isolated from roots of C. tricuspidata
and quantification were achieved by using high performance liquid chromatography (HPLC) method with diode array detector.
The isolated compound was identified by NMR analysis and HPLC method was validated by linearity, precision and specificity
test. The results showed that calibration curves of two compounds indicated great linearity with a correlation coefficient (R?)
of 0.9976 and 0.9995. The limits of detection (LOD) for cudratricusxanthone A and cudraxanthone D were 1.15, 0.11 pg/ml.
Intra-day precision of cudratricusxanthone A and cudraxanthone D were 0.32~1.99%, 0.09~3.32% and inter-day precision were
0.59~2.40%, 0.28~1.55% RSD (%) values, respectively. The specificity was confirmed by chromatograph and quantitative con-
tents of cudratricusxanthone A and cudraxanthone D were 0.46+0.02% and 1.53+0.06%. Therefore, this study can be used as
a basic research data for the quantitative analysis of derived compounds from roots of C. tricuspidata.

Keywords — HPLC, Quantification analysis, Cudrania tricuspidata Bureau, Cudratricusxanthone A, Cudraxanthone D
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2] HPLC-DAD systems A3}t NMR &1 acetone-
d, 3 CDCly+= Sigma-Aldrich(St. Louis, MO, USA)A}el A
T 5ke] ARESFA T $FEFE4A] 2 Phenomenex(California,
USAYE] C18(4.6 mmx300 mm) ZE-L ALgal0om, 32
25S =o0)7] 98l #7718 formic acide Slgma—Aldnch(St.
Louis MO, USAAJIA 9)8te] ARS8l T). Silica gel
Merck(Darmstadt, Germany)A}2] A& ARHE-sH1 oW, A
BXEZ F%E 93l ethanol, hexane, methylene chloride
(CH,CL,), ethyl acetate(EtOAc)y= S} (Siheung, Korea)
ARl AlES ARSI
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XNEME 22 — RPEe] Az 2] 12 1<gQ ethanol
2 60°ColA 3A7F S FYAFE & ‘ﬂﬂr
171.5 g9] ethanol F+Z&5 AATE L ¥ ethanol FE=%
H,0Z ¥ E3te] hexane, methylene chloride(CH,Cl,) 2
ethyl acetate(EtOAc), H,OZ 7AlF8 3t 7}7F 39.08 g,
55.0¢g, 9.93 g, 11.28 ¢°] FIES AUt 2 T CH,CL, &
3] 55.0 goll W3l silicagel column chromatography(hexane-
EtOAc=100:0 — 0:100)5 AAl3l 11719] &88(D-1, D-
2...D-11)E At} 2838 D-5(292.9 mgyl] thell silicagel
column chromatography(hexane:EtOAc=80:20)5 W= 2l

At F dojzl D-5-1(149.5mg), D-5-2 (117.4 mg)S
acetonitrile : H,0(50:50 — 100 : 0)Z Prep-HPLCZ % #|
slo] 39 1(12.4 mg), 2(41.4 mg)E AATH.

Cudratricusxanthone A — Yellowish solid; EI-MS m/z
396[M]" (CysHy,O,), 381, 353, 325, 285; IH-NMR (500
MHz, acetone-d;) 6=13.68 (1H, s, OH-1), 6.85 (1H, s, H-
5), 6.49 (1H, dd, J=10.6, 17.4 Hz, H-14), 622 (1H, s, H-
2), 549 (1H, m, H-17), 5.29 (1H, dd, /~1.2, 17.4Hz, H-
15a), 435 (1H, m, H-17), 433 2H, br d, J=6.8 Hz, H,-
16), 1.89 (3H, s, H,-20), 1.79 (6H, s, Hy-12, H,-13), 1.68
(3H, s, Hy-19). "C-NMR (500 MHz, acetone-d,) 5= 183.1
(C-9), 162.0 (C-3), 161.9 (C-1), 155.1 (C-4a), 1532 (C-6),
1511 (C-4b), 1494 (C-14), 139.9 (C-7), 1362 (C-18),
1272 (C8), 1213 (C-17), 1135 (C-8a), 111.1 (C-4),
108.8 (C-15), 104.7 (C-9a), 101.0 (C-5), 1002 (C-2), 40.9
(C-11), 28.1 (C-12, C-13), 26.1 (C-16), 26.0 (C-19), 18.2
(C-20).

Cudraxanthone D - Yellowish needle; EI-MS m/z
410[M]" (Co,H,,0,), 395, 367, 355; 'H-NMR (500 MHz,
CDCly) &=13.89 (1H, s, C-1-OH), 6.81 (1H, s, C-5-H),
6.36 (1H, s, C-2-H), 6.28 (1H, dd, J/~<10 and 17.5, C-14-
H), 527 (IH, m, C-17-H), 489 (1H, d, J=17.5, C-15-H),
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4.85 (1H, d, J=10, C-15-H), 3.78 (3H, s, C-3-OCH,), 1.82
(3H, s, C-18-CHy), 1.75 (3H, s, C-18-CHy), 1.6 3(6H, s,
C-11-CH,x2). "C-NMR (500 MHz, CDCly) 6= 183.6 (C-
9), 164.5 (C-3), 162.1 (C-1), 156.9 (C-6), 151.9 (C-4b),
151.1 (C-4a), 135.5 (C-5), 132.0 (C-13), 122.5 (C-12),
122.0 (C-8), 115.0 (C-8a), 114.0 (C-7), 112.9 (C-4), 107.2
(C-2), 1042 (C-9a), 92.2 (C-19), 43.8 (C-16), 27.2 (C-17),
25.7 (C-15), 21.4 (C-11), 182 (C-18), 17.5 (C-14), 14.2
(C-20), 55.5 (OCH,).
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Table I. HPLC operating parameters
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Parameters

Conditions

Analytical column
HPLC

Detector

Phenomenex C18 (4.6 mmx300 mm)
Gilson HPLC system
Diode Array detector (205~310 nm)

Solvent A: 0.1% formic acid in Water
Solvent B: 0.1% formic acid in Acetonitrile

Final time Solvent
_ (min) A (%) B (%)

Mobile phase 90 10

0 100

100

90 10
Flow rate 1.0 ml/min

Column oven temperature 30°C
Injection volume 20
Run time 60 min

) B FlEo s saH w248 Ae) 4

A (Accuracy) E7t - stefo] ER1E A B TEE
A e AREES EFS H 53] vbE SIS o]
T Aado] ERlE TN 53] Sgste] et

BIEREN — PR B 2R E 2] xanthone A1E
3198 5 2%l sl HPLC-DADE o] &3 g 248
AAEIATE B899 chromatogram®] 9= HA-g 5}
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< AFEsiiTh

T

T Y

TR ML B3] 0] ethanol 5225 H silicagel column
chromatographyE 53t =22 % A Cudratricus-
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™(Fig. 1). AFEQ] 3 MS, 'H-NMR, “C-NMR,
DEPT 59| 7|171%4& 53 7+25 s4st] £83 4
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229 chromatogram®] 33 HEE A 7S ] w &
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Fig. 1. Chemical structures of cudratricusxanthone A (A) and
cudraxanthone D (B).
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ax + b)3} correlation coefficient(R?) #t< <13} th(Fig.
3). L AF}, AFEAC] R? gto] 247} 0.9976, 0.9995% $-
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Fig. 2. HPLC Chromatogram of two compounds (A), cudraxanthone D (CTD) (B), cudratricusxanthone A (CTXA) (C) and roots of
C. tricuspidata EtOH extracts (D).
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Fig. 3. Calibration curve of cudratricusxanthone A (A) and cudraxanthone D (B).
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Table II. The linearity, regression equation, correlation coefficient, limit of detection (LOD) and limit of qualification (LOQ) of

calibration curve of components

Linear range . . LOD LOQ
Compounds Regression equation R?
P (ug/ml) s 4 (ng/m)  (ug/ml)
Cudratricusxanthone A 10~500 y = 2.8643x - 47.6 0.9976 1.15 3.48
Cudraxanthone D 10~500 y = 29.525x —280.87 0.9995 0.11 0.34

Table III. Precision and accuracy results of compounds cudratricusxanthone A (CTXA) and cudraxanthone D (CTD)

Intra-day (n=5)

Inter-day (n=5)

Compound Concentratio Mean+SD Accuracy Mean+SD Accuracy
(ng/ml) (ng/ml) RSD (%) %) (ng/ml) RSD (%) %)
25 26.92+0.53 1.99 107.44 27.41+0.86 1.27 109.77
CTXA 125 121.51+0.74 0.61 97.22 123.51+0.10 2.40 98.76
350 335.02+1.07 0.32 95.85 344.24+0.76 0.59 98.35
25 25.82+0.35 3.32 101.24 27.33+0.42 1.55 101.25
CTD 125 108.03+2.96 0.09 99.94 120.82+0.34 0.28 100.20
350 345.04+2.05 0.22 99.92 354.70+1.07 0.30 99.70

Table IV. Contents of two compounds in Roots of C.
tricuspidata ethanol extract samples (n=3)

Contents (%)

Sample -

Cudratricusxanthone A Cudraxanthone D
EtOH 0.46+0.02 1.530.06
extract

st A3, inter-day test= cudratricusxanthone A7} 95.85~
107.44%, cudraxanthone D7} 99.92~101.24%2%] H S &
AL ™, intra-day test= cudratricusxanthone A7} 98.35~
109.77%, cudraxanthone D7} 99.70~101.25%°] M 91E H
SATH(Table IIN). & AellA AR E4HE vige s 7
A YRR 7] ARELDS EEste] 1 g
ZFS =43 A3} cudratricusxanthone A9} cudraxanthone
D9] o] ZkzF 0.46+0.02, 1.53+0.06%% 1=K Table
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FS sl e, 350 FREE e R feE
SiRtEe] ARt 7 xAAER €8 Aolg} vk

g B

AU BE] 9] ethanol FE2=2HE 7 7KK A E=
Aol cudratricusxanthone A2} cudraxanthone DS £33
o, NMREAY S B3l 725 s3I, 2288 A is
Z cudratricusxanthone A%} cudraxanthone D] g2 7+
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