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Studies on separation and preparation of 3 standard materials
such as meranzin hydrate from the Fructus Aurantii by
high—speed counter—current chromatography
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Abstract Objective: To establish a method for preparative separation of meranzin hydrate, nobiletin and
tangeretin with high purity from Fructus Aurantii by high—speed counter—current chromatography ( HSCCC ).
Methods: After various parameters of preparative HSCCC were optimized preliminarily, the chloroform crude

extract of the Fructus Aurantii was separated with a two—phase solvent system composed of light petroleum-
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ethyl acetate—methanol-water( 10:9:7:8 ). The flow rate was 2 mL - min~', and the rotation rate was 880 r * min .

The upper phase was chosen as the stationary phase, while the lower phase was chosen as the mobile phase. The

purity of compounds obtained were analyzed by HPLC, and the structures of the compounds were identified by
EI-MS, 'H-NMR and “"C-NMR. Results: Three compounds, including 8.8 mg of meranzin hydrate, 7.3 mg of

nobiletin and 4.7 mg of tangeretin were obtained from 100 mg crude sample in one—step separation in 270 min.

The mass fraction were 96.70%, 97.89% and 98.52% respectively by using the peak area normalization method.

Conclusion: The established HSCCC method is simple and feasible, which can be used for rapid preparative

isolation of the meranzin hydrate, nobiletin and tangeretin from Fructus Aurantii. The compounds obtained in the

experiment can be used as reference materials for quality control of Fructus Aurantii.

Keywords: Fructus Aurantii; meranzin hydrate; nobiletin; tangeretin; preparation of reference material ; high—

speed counter—current chromatography ( HSCCC ); standard material
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Fig. 1 HPLC chromatogram of chloroform crude extract from
Fructus Aurantii
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Tab.1 The K—values of the three compounds of chloroform crude extract from Fructus Aurantii in different two—phase solvent systems
RS K (K value )
(‘solvent system ) el ( compound I ) Ew (‘compound 1T ) a1l (compound m)

LR — 7K (ethylacetate—water ) (5:5) 2.28 4.39 1.33

TR — HEE - 7K (ethylacetate-methanol-water ) (5:1:5) 1.68 2.57 2.71

LR TR — T - 7K (ethylacetate-methanol-water ) (5:3:5) 0.95 2.51 2.98

fifEE - LR LT - L - 7K ( petroleum ether—ethylacetate— — 0.42 1.07
methanol-water ) (5:5:5:5)

M - LR - HEE - 7K (petroleum ether—ethylacetate— 1.11 242 3.34
methanol-water ) (10:8:7:7)

Fihlk - 2R 2B - I - 7K (petroleum ether—ethylacetate— 0.44 1.44 2.70
methanol-water ) (10:8:7:8)

fihlk - 2R ZBE - FEE - 7K (petroleum ether—ethylacetate— 0.81 1.81 3.02
methanol-water ) (3:2:2:2)

£k - LR TR - I - 7K ( petroleum ether—ethylacetate— 0.54 1.59 1.98
methanol-water ) (10:9:7:8)

fifEE - LR LR - I - 7K ( petroleum ether—ethylacetate— 0.43 1.47 0.91

methanol-water ) (5:5:7:4)

¥ (note ): ‘— TR R K KK, o144 (The symbol ‘~’ means the partition coefficient is too large to be evaluated )
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Fig. 2 The HSCCC chromatogram of chloroform crude extract of
Fructus Aurantii
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Fig. 3 HPLC chromatogram of purity analysis of compounds | ~ [l
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J=8.6 Hz, 1 H),6.87(d, J=8.6 Hz,1 H),6.24(d,
J=9.5Hz,1H),3.95(s,3H),3.65(dd, J=10.1,
2.7 Hz,1H),3.06(ddd, J=23.8,13.7,6.4 Hz,2 H),
2.47(s,2H),1.34(d, J=2.1 Hz, 6 H) ; *C NMR ( 101
MHz, CDCl;)d 161.5(C-2),160.5(C=7),153.5
(C-9),144.1(C-4),127.0(C-5),115.8(C-8),
113.1(C-10),113.0(C-3),107.5(C-6),78.5(C-2" ),
732(C-3" ),56.4(OCH3 ),26.1(C-4" ),255(C-1" ),
242(C-5" ) DA BBl 5 ocHk [ 11-12 ] — 3, s
EAEY | KA B2 NEE ( meranzin hydrate ).

W T : ESI-MS mv/z: 403.19 (+MS ), 'H NMR ( 400 Mz,
(CD;),C0)8:6.626( 1H,s, H-3),7.591(1H,d, J=
2.4 Hz, H-2" ),7.157(1H,d, J=8.8 Hz, H-5" ), 7.687
(1H,dd, J=8.8 Hz,2 H-6 ' ),4.08(3H,s, OCH;),
4.045(3H,s,0CH, ),3.967 (3H,s,0CH, ),3.920 ( 3H,
s, OCH; ), 3.896 (3H,s, OCH, ), 3.854( 3H, s, OCH, );
BC NMR (101 MHz, (CD;),C0)d:160.66(C-2),
106.28 (C-3),175.77(C-4 ), 144.14( C-5 ) , 149.68
(C-6),138.24(C-7),14822(C-8),147.64(C-9),
108.91(C-10), 123.8(C-1" ), 111.62(C-2" ), 152.34
(C=3"),151.41(C-4' ),1149(C-5" ),119.38(C-6' ),
61.48(5-C),61.39(6-C ), 61.08(7-C ), 61.01(8-C),
55.32(3' -C),55.31 (4" -C ), DL EHdE53CHk[ 13 ]
— A TN R ZE (nobiletin ),

T : ESI-MS m/z: 373.19 (+ MS ), 'H NMR ( 400
MHz, CDCL,) & :6.611( 1H,s, H-3),7.891(2H,d, J=
8.8 Hz, H-2' , H-6" ), 7.038 (2H, d, J=8.8 Hz, H-3" ,
H-5" ),4.104(3H,s,0CH; ),4.024 (3H,s,0CH, ),
3.953(6H,s, OCH,),3.891(3H,s, OCH;) ; °C NMR
(101 MHz, CDCl;) & :162.31(C-2), 106.70( C-3 ),
177.33(C-4),144.09(C-5),151.39(C-6) , 138.10
(C-7),148.41(C-8), 147.74(C-9), 114.90( C-10 ),
123.86(C-1" ), 127.73(C-2" ,C-6" ), 114.53(C-3",
C-5"),161.20(C-4" ),62.26(C-5), 62.04(6-C ),
61.84(7-C),61.66(8-C),55.51(4" -C), I L
Bt 5 oCmk [ 14 ] — 20 s e A TR i &R

( tangeretin ),
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