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Abstract : Naringin is a kind of flavonoid with multiform usages. The impurities were isolated and identified from the alkali
extraction and acid precipitation process of naringin. Repeated recrystallization, column chromatography, preparative and
semipreparative HPLC was employed for isolation and purification. Then the purified impurities were identified by NMR and CD
spectra. The twelve impurities were obtained and determined as Bergaptol (1) , 7-Hydroxy-1-benzopiran-2-one (2) , Marmin(3) ,
Protocatechuic acid (4 ), 8-( 6, 7-dihydroxy-3, 7-dimethyloct-1-en-3-yl ) -5-hydroxy-6, 7-furocoumarin ( 5) , Obacunone ( 6 ),
Naringin(7) ,7,4’-Dihydroxyflavone (8 ) , Rhoifolin (9) , Vicenin ( 10) , Neoeriocitrin ( 11) and 2S-Neoeriocitrin ( 12).The above
twelve impurities will help to establish quality control standards of naringin based on alkali extraction and acid precipitation
process.
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Bruker AV-400 iR 4% #41X Dionex Utimate
3000 715341 784 15 RO AH 235 4 .EYELA SB-1100
e 25 AN (b 5t SEAA A8 B8 e 1 A R A
) ; XODL BG4 Z0 A6 P1 25 (e ot e e A 4%
A BR AT s PUCO010 Y 55 S0 AH (5,352 (b
SUE FEAERHA PR 7)) 5 LC2050 B = A4 AH (4
WAL (A IREARHE A BRA ) ; Chirascan Y [5H] —
B ETE A (e FE R ADEYELA /] ) s MCP4100 7Y
WENAR (2 AR r b 1 7 57 A BRA W) ) 5 AQ-C18 il
FHLE A AQ-C18 2 il #% AU A% 4 L AQ-C18
OYMTEL SRR (T M SRR A AL A R A )
Binder VDL R FL25 TH48 (N AERERHE A PR
YNEIDI

R RE R | 2 0 iR (TLC, 5 & i
LT = A BR A A ; BE i IEEL SephadexLH-20
(HPLC, 3 [# Pharmacia 7 FRZ2 F]) ; s A€ H B

DMSO(NMR, T I 26 S B2 A7 BR A 7)) 5 3 H
i 3% G (HPLC, 90 i 2 AL BH A PR
Al A e AR LR L R (S pT A,
KT & TR AL T A R A 5 W8T 1 il 7 7%
OB MR AR A BRAR]) .
1.2 SRk
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WA e V% SRR I e ok 25 B, TR
SERREC—E JE R AR, Hie FR PR B AR EE 1210
(g/mL)  FEWGAEFN R B e B2 M 0. 2% Ca(OH),
VW, BRIBCELEE 80 °C, HR I ] 2 h, B #at g , 5¢
FEUETE DR R VS, U RO M 4 2 PR
A THCE F R SRR R I AGE S
IR JHTY pH (E2h 3, LR 2 0 CUKFHR A
24 h B g, 7 AR, TR R ORI (RITCUE
1), B B UTTE B T 80 °C Y MEAR ML = 4E &,
RIASAT B R 5 A5 320 Al B L — e e
& (26% ~30% ) L BE#EAT 2 Y 45 4, B A] 154
B FORE T (R - 4l =95% ) 5 B 800 g A% il
Ml HF, 28 5~6 IR BE (M N 26% ~30% ) F 4
i e, WSCHE E A5 P DR, 3 25 DTUE R 43 (DTVE BB
YRR ) K UECA I U R AR AR 15.2 ¢
Tl He A BRI
1.2.2  HRfEW s alifl

BEHHIR B AT 0 AR 2R, LA V(R ¢
V(AP HE) = 0:100—50 :50 #6E VE , 2092
3% (TLC) BB B i SO A i o b7, &30 IS
2N S AU (Fro~Fr.5) o & R08OH 1% 70 b
SeF K 85 A AQ-C18 43 T U 48 3% 4 4 IR
30 °C ; KM . 254 nm ; K02 . £ A6 28 5 7
BIAH A A 0. 1% W RRIK B, B AH - 40 FP I B 32
4345 :0~30 min, 10% ~100% B;30~40 min, 100%
B;40 ~ 50 min, 100% ~ 10% B; #EFEHR .10 plL; Vi
# .1 mL/min,

IR E R Ak LA 1,

UV(x10%)

8.0r
7.0r
6.0r
5.0
4.0f
3.0r
2.0
1.0}
0.0

2.5 50 75100 125 150 17.5 20.0 22.5 25.0 27.5 300
t/min

B 1 Al SRR HPLC 45 803
Fig.1 HPLC fingerprint of naringin crude extract
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Fr.1~Fr.5 {9 5 A2 5353 50060 07 1 3k 3 IXC ]
WTF:Fr.1:19 ~27 min; Fr.2;12.5 ~ 17 min;
Fr.3:17~19 min; Fr.4:5~12.5 min; Fr.5:27 ~
30 min,

1. 32 g 441 Fr.l rEHZNr 08, LA V(A
TMEE) V(LR TR = 90 :10—40 :60 AT 46 2 vk
B, 2 TLC /A5 8040 4) Fr.l. 1~Fr.1.6, Fr.1.1
ZHEHRE R LA VA V(LR OHE) =
70:30 ZEREVEIAS 4 mg LW 1. Fr.l.2 SRR
FEEMT B VR EE) V(A P ke)=12:88 4
JEVEILAS 90.3 mg tb AW 2, Fr.1.3 &6 4%
HPLC 2 &4ifk, L V(ZHE) V(0. 1% H R K %
)= 60:40 SEFEEVENL, WA 2 mL/min, K
Ky 254 nm 155 2.2 mg LB 3, Fr.l.4 &2F
£ HPLC /0 Esalifk, LA V(ZHE) V(0. 1% H iR K
TR = 40 :60—60 :40 Ff LR, T3 4 2 mL/min,
K K A 254 nm, 5% 1.8 mg k&% 4
11.2 mg k& ¥ 5, Fr.l.5 REKENT 205, LA
VOHEE) V(5 k)= 5:95—15 :85 B EEBE
3.3 mgbEW 6 2.4 mgfb&5¥ 7, Fr.1.6
2214l HPLC 4y B4k, L V(2 HE) V(0. 1%
H IR KR ) = 50 :50 SEBEVEE, YA 2 mL/min,
K A 254 nm, 15 %) 40. 3 mg L5 8,
0.92 g #414) Fr.2 £ 4 HPLC 205, LA V() -
V(0. 1% R K IEH ) = 10 :90—90 : 10 H6 FF BE i,
2253 BT Y i RO 3% o3 i G 0T 1931 3 A4 4y
(Fr.2.1~Fr.2.3) . Fr.2. 1 Z2F4#4 HPLC 40 55
afifl, LA V) V(0. 1% W BRK IR ) = 2 :8%%
BEVEE , Vi A 2 mL/min, 00 3% K4 254 nm,
2% 4H 4 Fr2.1.1~ Fr. 2.1.3, Fr. 2.1.1,
Fr.2. 1.2 Fr.2. 1.3 43 % 4 Sephadex LH-20 #¢ %
FEEIE B At () 5530015 4. 6 mg tb&Y)
9.36.7 mg L&MW 10.12.4 mg tb&W 11, L&
Py 11, ik — 200 i Tk g A (RFE I 1A #Y) 43
B3] 5 mg AW 11 F15.5 mg L& 12,

Fr.3 4150 &85y LN R T, Fr.d 415350 B
BB NMEEY B S Fr2 FBh R
— R BORMR S E I | Fr.5 H43 G045 43 S A
HEER R E RGBS,

2 #RE5ITR
&Y 1. F o, TR (PR,
"HNMR ( CD,0D,400 MHz) ,5:8.32(d,1H,J=10

B2 thEY1~12 ibrss

Fig.2 Chemical structures of compounds 1~12

Hz);7.69(d,1H,J=2.4 Hz);7.05(d,1H,J=1.8
Hz);7.01(d,1H,J=1.8 Hz) ;6.21(d,1H,J=10
Hz), “CNMR ( CD,0D, 100 MHz), §: 163.9,
159.0,154.1,145.4,145.0,141.7,114.0,110.9,
105.4,104.9,91.8, L F%cd 5 3cmk [ 12 ] Hii
[k T B T BE — 30, e G 1 AT .

4% 2 . 7-Hydroxy-1-benzopiran-2-one , [ {7,
A ., '"HNMR ( CD,0D, 400 MHz),§8:7.85 (d,
1H,/=9.6 Hz);7.45(d,1H,J=8.8 Hz);6.80
(dd,1H,J=8.4,2.4 Hz) ;6. 71(m,1H) ;6. 20(d,
1H,/=9.2 Hz) , "CNMR(CD,0D,100 MHz) ,5:
163.7,163.2,157.3,146.1,130.7,114.5,113. 1,
112.4,103. 4, k&% 2 ) NMR #0485 SCHk
[ 13 ]4ltiB 1Y 7-Hydroxy-1-benzopiran-2-one 48—
B, 2B &% 2 R 7-Hydroxy-1-benzopiran-2-
one,

& ¥ 3. Marmin, [ & [# {&, "HNMR
(CDb,0D,400 MHz) ,6:7.87(d,1H,J=9.2 Hz);
7.51(d,1H,J=8.8 Hz);6.92(dd, 1H, J=8.8,
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2.4 Hz);6.87(d,1H,J=2.4 Hz);6.20(d, 1H,
J=9.6 Hz) ;5.54(dd,1H,J=6.7,5.3 Hz) ;4. 67
(d,2H,J=6.4 Hz) ;3.24(m,1H) ;2.35(m,1H) ;
1.80(s,3H); 1.16 (s, 3H); 1.12 (s, 3H),
“CNMR ( CD,0D, 100 MHz), 8: 163.8, 161.0,
157.1,145.8,143.2,130.4,120.3,114.5,113.9,
113.2,102.5,78.8,73.7,66.6,37.6,30.4,25. 8,
24.8,16.8, LAl NMR %ds 5 3CHk [ 14 ] B /Y
Marmin £ 3 3% B — 20, BB %L & Y 3 8
Marmin .

L& ¥ 4. Protocatechuic acid, 1 4 [& 14,
"HNMR ( DMSO,400 MHz) ,8:7.33(d,1H,J=2.0
Hz);7.28(dd,1H,J=8.0,1.8 Hz) ;6.77(d, 1H,
J=8.0 Hz), “"CNMR ( DMSO, 100 MHz), §:
167.5,150.0,144.9,123.7,121.9,116.6,115.2,
LI G 5 SCHk [ 15 ] #RIE Y Protocatechuic acid
B T R e — 20, UL A 4 SR Protocatechuic
acid,,

L&Y 5. 8-(6, 7-dihydroxy-3, 7-dimethyloct-
1-en-3-yl ) -5-hydroxy-6, 7-furocoumarin, % & {0, 4}
A, "HNMR(CD,0D, 400 MHz),5:8.35(d, 1H,
J=9.6 Hz);7.70(d,1H,J=2.4 Hz);7.05(d,
1H,J/=2.4 Hz) ;6.41(dd,1H,J=17.6,10.8 Hz) ;
6.20(d,1H,J=9.6 Hz);4.97(brd,1H,J=17.6
Hz) ;4.96(brd, 1H, J=10.8 Hz) ;3. 18(m,1H);
2.66(s,1H);2.10(m,1H);1.84(s,3H);1.33
(m,IH);1.18(m,1H);1.02(s,3H);0.94 (s,
3H), “CNMR ( CD,0D, 100 MHz), §: 163.6,
158.5,152.0,149.1,148.3,145.2,142.2,115.0,
110.9,110. 8, 110. 6, 106. 3, 104. 6, 80.5, 73. 8,
45.8,39.4,28.1,27.6,25.7,24.8, D\ FHd 5
SCHR[ 16 ]3E Y 8-( 6, 7-dihydroxy-3, 7-dimethyloct-
1-en-3-yl) -5-hydroxy-6 , 7-furocoumarin F%J35 1% 55 B
— B, EA G 5 O 8-(6, 7-dihydroxy-3, 7-
dimethyloct-1-en-3-yl ) -5-hydroxy-6, 7-furocoumarin ,

& % 6. Obacunone, JG 8 fH 1K ( )
"HNMR (CD,0D,400 MHz) ,5:7.48(m,1H) ;7. 40
(t,IH,J=1.8 Hz);6.55(d,1H,J=11.7 Hz);
6.33(m,1H,J=1.8 Hz);5.96(d, 1H, J=11.7
Hz) ;5.48(s,1H);3.61(s,1H);2.99(t,1H,J=
8.5Hz);2.59(dd, 1H, J=8.6,4.5 Hz);2.33
(dd,1H,J/=14.1,5.0 Hz) ;2. 10(brd,1H,/=8.5
Hz);1.50(s,6H),1.44(s,3H);1.20(s,3H);
1.16(s,3H), “"CNMR ( CD,0D, 100 MHz) , §:

208.1,167.5,167.3,157.5,143.7,141.7,123. 6,
120.7,110.3,84.5,78.6,65.7,58.1,54.1,53.7,
49.8,43.7,40.6,38.1,33.5,32.6,27.6,21.7,
20.2,17.7,17.1, L\ I NMR %c#s 53¢k [ 171
Y Obacunone HY {15 50 s — 20, M 259 6
5 Obacunone .

fR& W 7. MR E, IR B AK K, 'HNMR
(CD,0D,400 MHz) ,8:7.29(d,2H,J=8.5 Hz) ;
6.80(d,2H,J=8.5 Hz);5.89(d,1H, J=2.0
Hz);5.88(d,1H,J=2.0 Hz);5.30(dd, 1H, J =
13.0,3.0 Hz) ;3. 10(dd,1H,J=17.1,13.0 Hz) ;
2.67 (dd, 1H, J = 17.1, 3.0 Hz)., “CNMR
(CD,0D, 100 MHz), 8: 197.7, 168.3, 165. 4,
164.8,158.9,131.0, 129.0, 116. 3, 103. 3, 97.0,
96.2,80.4,43.9, LI I NMR ¥ 5 3CHk [ 1814
B AR R A A — B st A T
MEER,

L&) 8.7, 4 -Dihydroxyflavone, 1 8} K
"HNMR( CD,0D,400 MHz) ,5:8.10(d,1H,/=8.8
Hz);7.90(d,1H,J=8.8 Hz) ;7.50(d,1H,/=8.8
Hz);7.30(s,1H);7.10(d,1H,J=8.5 Hz) ;6. 90
(m,1H,J=8.5 Hz);6.76 (s, IH), “CNMR
(CD,0D, 100 MHz): 8: 176.6, 162.8, 160. 4,
154.1,149.1,129.0,128.1,124.5,122.9,121.7,
119.6,115.7,115.6,107.5,103. 8, L. |- NMR %k
P55 CHRk[ 19 ] #iE #Y 7, 4'-Dihydroxyflavone %5 4
— 3, S ELEY) 8 S 7,4 -Dihydroxyflavone

fE& ¥ 9: Rhoifolin, I B {4 [& {4, 'HNMR
(DMSO0,400 MHz) ,8:7.86(d,2H,J=8.0 Hz);
6.93(d,2H,J=8.0 Hz);6.74(m, 1H) ;6. 63 (s,
1H);6.43(s,1H);5.29(s,1H);5.18(m, 1H);
1.33(d,3H,J=6.5 Hz), “"CNMR ( DMSO, 100
MHz), 8. 181.9, 164.3, 162.6, 161.6, 161.1,
156.9,129.0,128.6,120.9,116.1,116.0,105. 4,
103.1,100.5,99.3,97.8,94.5,77.2,77.0,76. 3,
71.9,70.4,69.7,69.6,68.3,60.5,18. 1, L\ 4k
I8 5 3CHR[ 20 ] 4R3E 19 Rhoifolin [ — 2, #2124k
4% 9 & Rhoifolin ,

& ¥ 10 Vicenin, ¥R 2 4 &, "HNMR
(DMSO, 400 MHz),8:13.76 (s, 1H);13.71 (s,
1H);8.04(s,1H);7.37(s,1H) ;6.81 (m,2H);
5.32(m, 1H);4.75~4.81 (m,2H) ;3. 85 ~ 3. 90
(m,6H);3.38~3.54(m,6H);3.11(dd,1H, J=
16.5,13.0 Hz) ;2.80(dd,1H,J=16.5,3.0 Hz) .
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“CNMR ( DMSO, 100 MHz), §: 196.3, 164.0,
161.2, 158. 6, 106.5, 102.6, 81.9, 80.9, 78.9,
77.9,74.1,73.4,71.9,71.0,70.6,69.1,61.3,
59.9,59.8,43.2, L) NMR %¥E 5 Scmk[ 21 ]+
i Vicenin RSB — 2, BUE B G Y) 10 4
Vicenin,

fEE% 11 1 12 Neoeriocitrin Fll 25-Neoerioci-
trin JREOE A LG 11 12 fE5 B I R
o TR DUR S PE A RS b Wil o0 ik
(&5 R EAETE , JE— 203 i T 5% A (K38
B IA B oy R BEE Y 11 2N RE Y, nTHE
SETIC R TR, I g CD 35 E &
¥ 11 A Neoeriocitrin, F: 2 v I 45 X F ALK R 1M
et ¥ 12 19 2 26354 By S 'HNMR
(DMSO,400 MHz) ,6:12.06(s,1H) ;6.89(d,1H,
J=1.8 Hz);6.78(d,1H,J=7.4 Hz);6.75(m,
1H) ;6. 10(d,2H,/J=2.4 Hz);5.39(dd, 1H, J=
11.8,2.8 Hz);5.10(m, 1H);5.09 (m, 1H);
3.74~3.16 (m,10H) ;3. 14 (m, 1H);2.70 (m,
1H);1.16(m,3H), “CNMR(DMSO, 100 MHz) ,
6:197.4, 164.9, 163.0, 162.8, 146.0, 145.9,
129.3,118.3,115.4,114.6,103.4,100.5,97. 4,
96.3,95.2,79.0,78.7,77.2,77.0,71.9,70.5,
70.4,69.6,68.3,60.5,42.3,18. 1, LI I~ NMR %X
P 5 SCHk [ 23 ] 9 B Neoeriocitrin 1 I8 3% 250 5 —
B MR ZAEE Y R 11 4 Neoeriocitrin, fb &4 12
& 2S-Neoeriocitrin'**'

3 ik

TEA WAL B B M DR R s 7Y SR 0y
PR DU R IT I S U B 1, % T2 T B WA
I A3 w7 il B i, Al B 4 8 R A
A&7 e )G S TI a il WO B S B
Baifb 5 %0E , Wit NMR % B IE 2F T BLE
E 2 AR, Hh s 4 M FEEEBLEY 1
AFFBEREERALE Y 1 AR H AT A YA 6
A EEREATAEY), 53 T (1) | 7-Hydroxy-1-
benzopiran-2-one (2) Marmin(3) 4- 323K H iR
(4) .8-(6,7-dihydroxy-3, 7-dimethyloct-1-en-3-yl ) -
5-hydroxy-6, 7-furocoumarin(5) . Obacunone (6)
& (7).7, 4-Dihydroxyflavone ( 8 ) . Rhoifolin
(9) .Vicenin( 10) ,Neoeriocitrin ( 11) FlI 2S-Neoeri-
ocitrin(12) , Herp 4 &9 5 S i Al 795 i b
AT, Al B B RS Tl Ak B R 1 T A% 5

G 3E— 20 A B T T A o Y T PR AR LR

FEFT AA B R BT 2 R R R 1
SERG ML K 500 g B2 T BUAE 300 ~ 500 kg
G AR R ST 36 25 SR SR B B4 R U 17 R LT
IR TS R R RE (B HIE LA, B
el g 2l w] LAAE ) 95% ~97% 22 Ta], & B TR AT
T 20T, T RERIL AR X AT 2
IR, F 1 = S, AR A AR e
FAMEIR N B T 0 WAl 95 5 R AR
HEE AT Y IRBE  ME LA B 1 K R Y TR
TR 3 XA TV SR A BRI — O T GE AR AT
g, R e B BRI B, T
KR — 202 A S B B 25 ., 7T
Y SRR 2 ] sl Al R (R A7 25 i Bz — A A
IR B B B AT — A /R S 5 — AR Ao
MARF  FE & i Tl A 5 )2 N A=
et 2 3 T A Ak Ry A AT FH B R AT A 4, AR
Fr ZAEO DA SR SR U R AT LA i
R R S 7 i ) BRI, E A 7 A 5 7=l B =
MV HE , AT BT B L R R R R I R 25
JITiAs AT S5 e i SRR Bz 1 1) I 45 ol gl
U,

SE A
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