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Isolation of isoorientin and orientin from bamboo leaf flavones using preparative
high-performance liquid chromatography

XU lJiang, FAN Kang-mei, QIAN Jun-qing
College of Pharmaceutical Science, Zhejiang University of Technology, Hangzhou 310014, China

Abstract: Objective To establish a method for preparation of orientin and isoorientin from bamboo leaf flavones (BLF) using
preparative high-performance liquid chromatography (PHPLC). Methods After BLF was purified by AB-8 resin-based column
chromatography, PHPLC was employed to isolate orientin and isoorientin, using a mobile phase consisting of methyl alcohol-water
with 0.3% acetic acid (32 : 68). The flow rate was 5 mL/min while the column temperature was maintained at 20 C. The injection
volume was 400 pL and the concentration of sample was 15.3 mg/mL. Signal was monitored at 330 nm with the diode array detector.
Results HPLC analysis showed that the purities of isoorientin and orientin were > 99% and > 93%, respectively, and the recovery
rates were (92.7 + 2.92)% and (85.1 % 3.45)%, respectively. The confirmation of chemical structures was performed by '"H-NMR and
BC-NMR. Conclusion The method is simple, with low toxicity but high recovery rate, and can be applied to the separation and
preparation of isoorientin and orientin.
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1 XES5HH

Waters™ 600 5| &M (03543, Waters 2487
BRI 2% , /STHEFE I, J5[E Waters A7)
Agilent 1200 Series = 0B AH EAIE AL, ZHERFHLA
Hly RREILHRIREAC AVANCE TIT 500 MHz, it
Bruker AH|; BS124S 70T K¥, 2RIk
AU A, KQ—2200 A G TiAs, il
TP A A BR A 7] s ULUP—I fll 43 Bt R R 4l /K
ML, HCASEBLERM AT IR AR R—201 JiEft 28 KA,
g AR R AT IR A

AB-8 #JIF, BT KA T30, Bokikifs: 0.3~
1.25 mm; Prbsili, BT AR A w AL,
fib'5 20121114, ZERCF A 250 500 1K) 5T & 70 25000 )
N 37%H 1.6%; F2iH e s (s 1101200,
ERCHFRHIR Y (FES 110319), 2> 5 >98%,
FHERORE AR R AR AF] O, ik,
Promptar 3 PR STAEA s KgAK, oAb
Koy Hrati.
2 HESHR
2.1 BIEEHG

N AAE: R Cis RAFEEFE (150 mm X 4.6
mm, 5 um, Sigma), £Ei 30 °C, s K 4 0E-0.3%
LRI, FRIEVENL S5 A: 0~16 min, 11%Z)1;

16~18 min, 11%~13%ZJi5; 18~40 min, 13%~
16%Z0i: 40~42 min, 16%~18%Z M 42~60
min, 18%~100%Zff; 60~65 min, 100%~11%
OMs JEFEREN 20 pL, AAFRUESN 0.7 mL/min,
KK 330 nm, 3847 HS 18] 24 70 min.

PHPLC 451t A Cg SO Y-l 25 2 15 42 (250
mmX 10 mm, 5 pm, SunFire™), F:iEA 20 C,
FE-0.3% LI K VAW (33 1 67), BERERR 400 pL,
AR 5 mL/min, #3K 330 nm, 1217 E A
40 min.

2.2 SRR BT AR

FRUL 50 g (T CHPLC Al UL K 1-a),
i 500 mL JC/K SRR, LR HMIEER 2ol K
W2 ERY T, SRIERAERET, TR 1 L 2K
WA, AR UERR AN 0 S N BRSSP T
FEALFRLF IO RE i AR RS 4 L UREIRELY
h8g/L), AT pHAEN 5, LFET2EUF AB-8 #f
RErtr s B (10 em X 60 em) M, A% VoA
1.5BV (1] 0. 10%. 20%- 30%. 40%-. 50%. 60%-
65% LBERF DML, WA 500 =0 1, 3
H1 40% LPEGEML AT T, MBI AL R a4
18.0% ) FZEHFF Ot 7041 10.1%) PN (HPLC
i L 1-b)

2 SEEE T b
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T T T T T T T T T T T T T T = T T T =T T 1
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E1 M EIREEE (a) F140% CEFERENTH EINEERE (b)
Fig. 1 HPLC of original BLF (a) and 40% ethanol fraction of BLF (b)

23 FTEEHMFAEEFRKE PHPLC 45

¥ 227 BUFAF B OREIRE D 4.2
mg/mL), % “2.17 Wirh ] PHPLC 4% {H3EAT HAd 73
B IR 1. 2, &b B R a] 153 g R
ST 20 R RD e 21 LA, e 280,
BT RAT B 7 SO ORI RS I
PHPLC K LI 2.

2.4 PHPLC BFEZHEREE

24.1 WHER A 15 C R E N 3
mL/min, FFEFUEKER 4.2 mg/mL, FAEARTR X
200 pL FIAAE T, 58T AR LA i R R ZKO6) 2
R 1R 23 B8R (R e, MR B8 1) 4 25 R4
WY IR SR T, SR T FEE-0.3% LR /K i
33 1 67 fENVRBIAI I L], SEHILE 1.
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2 PHPLC HBEMMEER @ik E
Fig. 2 PHPLC of BLF

R1 ORIBEB BRI (X ts5, n=2)
Table 1 Effect of composition of mobile phase

on separation (X *s, n=2)

FE-0.3% L TR . tg / min
o Iy
IR AR FEET T

25:75 >25 >90 >90

30 : 70 >25 >90 >90
33167 2.34+0.03  39.0140.02 43.79+0.02
35165 1.95+0.02 33.76+0.01 37.5740.01
37163 1.374£0.01  22.13£0.02 23.89+0.03
40 : 60 0.95+0.06 16.8940.05 17.86+0.04
50 : 50 0 430+0.02  4.30%0.02

242 WA EPE W A 15 C, b
FEAREE N 4.2 mg/mL, EREAARRUA 200 uL 41,
DL E-0.3% LR /K W (33 1 67) 1 himishat,
TR T 5 mL/min I, 5785 27.58 kPa,
HA AT B0, AR R 5T 3. 5 mL/min X}
T o B AR P, A5 R R 2.

R2 FHEMERTEN P BEHEW (X L5, n=2)
Table 2 Effect of current velocity of mobile phase

on separation (X +s, n=2)

RFRE / o fr / min
/ P gl o [
(mL-min ) EARRE) SEELE
3 2.344+0.03  39.01+0.02  43.79+0.02
5 2294+0.01 26.93+0.02 30.51£0.01

243 RN EAFREN 5 mL/min, FFE
JEiR Bl 4.2 mg/mL, FAAARY 200 pL 451
T, DLHIEE-0.3% LIR/K I (33 2 67) AF R iishAl,
2T AN AR RN T 2 B AR s, R
3, ARLEIERET 20 CEA /B I AR

244 EFFEEMFESE EAHEA 20 C, BRI

Jy 5 mL/min FI4PET, PLHEE-0.3% LR K IR
(33 1 67) fE AU ahAl, %5 T A _LREREX 4 B
BRI, 4590 4.

3 HEMOBEMEMW (X £s,n=2)

Table 3 Effect of column temperature on separation

(X *s,n=2)
N L tr / min
wmpE /°C TEE o oo
SRR EARGA S
15 2.31£0.01 28.90+£0.02 32.16%£0.03
20 2.324+0.03 27.27£0.01 30.7940.06
30 1.384+0.05 25.244+0.06 28.57£0.05

R4 HAHEEXNSBEHEWE (X £5,n=2)
Table 4 Effect of loading quantity of sample
on separation (X *s, n=2)

SRR [ BRI P fr / min
(mgmL™") B /uL ZEBAY SR
42 200 2.58%0.02 26.9340.03 30.52+0.02
30.7 200 GEAE
30.7 100 JGiESGE
20.5 200 2.28%0.10 27.7840.02 32.45+0.01
20.5 300 1.9240.00 28.11+0.07 33.70+0.08
20.5 400 TGk
153 400 2.73%0.01 27.87£0.05 32.91£0.05

25 FRRESESHFARKEITE

MAMRE e s, F2i s R R IR AN
39.3~275.3 pg/mL, Z{ AT IR R IR N
50.4~402.5 pg/mL I, BEFEBTEIKE (X, pg/mL)
Higmil (V) R RIFMEHICR LHERIH R
W SEZERAF Y=0.017 7 X+0.096 1, R*=0.999 8;
2B Y=0.016 0 X—3.1254, R*=0.999 7.

Iy AT B ZERL R 20 BRI HPLC 0% WL
Bl 3, 20 R Al e 20 B 1 o B A o T A A —
VI (93.38+£0.33) %, (99.44+0.37) %:;
[ i 2 8 o AR ARV ARl A (85.1+3.45) %,
(92.742.92) %.
2.6 PRI

Moy 1 CZERE) W LR a1 At
DMSO ', MR HT, 5 SCikapaE!> Pt
Ja, AR AR TR R . PC-NMR (126
MHz, DMSO) 6: 182.45 (C-4), 164.46 (C-2), 162.20
(C-7), 159.93 (C-5), 156.97 (C-9), 148.43 (C-4"),
146.46 (C-3"), 122.44 (C-1"), 119.44 (C-6"), 116.14
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a AT b SRt
b
‘ | -
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t/ min

3 5 1(a) FHS 2 (b) BN EIEE
Fig. 3 Aanalytical HPLC of fractions 1 (a) and 2 (b)

(C-5"), 113.67 (C-2'), 109.44 (C-8), 104.67 (C-10),
102.37 (C-3), 98.67 (C-6), 83.66 (C-5"), 80.65 (C-3"),
7537 (C-1"), 73.38 (C-2"), 72.91 (C-4"), 62.11
(C-6"); "H-NMR (500 MHz, DMSO) 6: 13.18 (1H, s,
5-OH) 7.54 (1H, dd, J = 2.0, 8.4 Hz, H-6"), 7.47 (1H,
d, J = 2.0 Hz, H-2"), 6.87 (1H, d, J = 8.4 Hz, 5'-H),
6.65 (1H, s, 3-H), 6.25 (1H, s, 6-H), 4.70 (1H, d, J =
9.7 Hz, H-1"), 3.72 (1H, d, J = 11.8 Hz, H-6a"), 3.46
(1H, d, J= 11.8 Hz, H-6b"), 3.17~3.46 (3H, m, H-3",
47, 5",

oy 2 CREEA) WM 2R IR TI0
RFEET, ORI T, ST RO i A% p E s
IHEW . “C-NMR (126 MHz, CD;0D) J: 184.40
(C-4), 166.62 (C-2), 164.99 (C-7), 162.15 (C-5),
159.45 (C-9), 151.10 (C-4"), 147.09 (C-3"), 123.47
(C-1'), 120.38 (C-6"), 116.86 (C-5'), 114.23 (C-2'),
109.23 (C-6), 10525 (C-10), 103.98 (C-3), 95.30
(C-8), 82.65 (C-5"), 80.18 (C-3"), 75.38 (C-1"), 72.69
(C-4"), 71.83 (C-2"), 62.89 (C-6"); 'H-NMR (500
MHz, CD;0D) 6: 7.36 (1H, dd, J = 2.0, 8.4 Hz, H-6'),
7.36 (1H, d, J= 2.0 Hz, H-2), 6.90 (1H, d, J = 8.4 Hz,
H-5"), 6.53 (1H, s, H-3), 6.48 (1H, s, H-8), 4.64 (1H,
d, J=9.7 Hz, H-1"), 3.85 (1H, m, H-2"), 3.73 (1H, d,
J=11.8 Hz, H-6a"), 3.43 (1H, d, J = 11.8 Hz, H-6b"),
3.30~3.31 (3H, m, H-3", 4", 5").
3 g

5B LA, PHPLC B3R 70 R nl A5 (¥ i
NSRS TEZ 1 B b=, B TAegktb i, HExs
PR B PR VRGN R A S AT
PHPLC () % 2% g e 250, Az DL 2 R 43 14>
B8PS RO B I T4 by 25 SRR bR R B VPN 40 5
FNo3 B, 43 53 26 52 T SR BHAH I LA RA R &
TIE A (AR A3 B IR

ARG = R IR R AN B, oy Bl RISy

BB LA A (2 o PR AA o S 43 H S mT IA 2
99%), 5 HREM RPN LLAS, 20 R R 20 AT 7
2 PR B W )P E G AR S, FLAE F AR R
AR 25 R 1) — U (AT RN 28 B 3R-2"-O-B-L-
PFURE AU S 2, MARMES T, 1S
ST 2 TR e ™, BTLL 2 S AR R AT
P33 TR B 2T A . (B IR R LG RRE R,
R T WA RAE N BN

Xl s, A ARSI E S, R
HOEREENSE, © T R RN
AR T B SR IR, YRR IR
FEIA%) 30 mg/mL, (il Hee R TR, R
AR, ARBESZILFEARM 4B, BL 20 mg/mL
YER FREEREE, EARARUR L 400 pL i, HIL
W TEANKI R, I 1A et 0 I S5 T R B ) 2 kv
Hl. e bLFEEN 6 mg Jo, #E—0% LAk
FEW/NR 153 mg/mL I, 0] LA 21 58 AR 5 25
&, S EREREDRIE 15.3 mg/mL, AR
400 uL, X EAEEA 6.12 mg.

ARSZE IR ik PHPLC 208, BIn] 153527
BRI ZE A B, HEAN IR F R (AN 40 minD),
BEMEAR, 2 ESCRELS, WOESEAERI . T
PRI = i S 20 B IR TR 7 B> 99%, 20 BT IR
P >93%, A& TR R 23 AR

SE 3k
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