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Determination of 10 phenolic compounds in extract from Bidens bipinnata
by HPCE
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Abstract: Objective To develop a novel method using high-performance capillary electrophoresis coupled with DAD (HPCE-DAD)
for the simultaneous determination of 10 phenolic compounds (luteolin-7-O-glucoside, rutin, quercetin-3-glucoside, quercetin-3-
rhamnoside, salicylic acid, luteolin, kaemferol, quercetin, gallic acid, and protocatechuic acid) in Bidens bipinnata. The extraction
efficiency of above mentioned compounds was compared using six different ethanol/water solutions. Methods The effects of pH
value and concentration of buffer, applied voltage, and temperature on the separation were researched. The 10 compounds were
baseline separated within 16 min in a 60 cm length capillary at a separation voltage of 25 kV with a running buffer consisting of 25
mmol/L borate (pH 9.5) at wavelength of 214 nm. Results Excellent linearities of Iluteolin-7-O-glucoside, rutin,
quercetin-3-glucoside, quercetin-3-rhamnoside, salicylic acid, luteolin, kaemferol, quercetin, gallic acid, and protocatechuic acid were
observed at 5.0—120, 5.0—120, 5.0—120, 5.0—120, 1.0—120, 2.5—120, 5.0—120, 2.5—120, 2.5—120, and 2.5—120 mg/L,
respectively. The detection limits were at 2.5, 2.5, 2.5, 2.5, 0.5, 1.0, 2.5, 1.0, 1.0, and 1.0 mg/L, respectively. The relative standard
deviations (RSD) of precision were below 5.17% (n = 6). The mean recoveries for 10 phenolic compounds in B. bipinnata ranged from
94.4% to 105.8%, with RSD values of 0.32%—4.33%. Conclusion The contents of luteolin-7-O-glucoside, rutin, quercetin-3-
glucoside, quercetin-3-rhamnoside, salicylic acid, luteolin, kaemferol, quercetin, gallic acid, and protocatechuic acid in B. bipinnata are
95.04—105.84, 78.03—110.45, 96.45—177.96, 178.78 —300.00, 62.06—66.54, 71.08 —72.85, 77.39—95.30, 68.27—77.43, 68.47—
88.47, and 107.24—142.43 ng/g, respectively.
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BT 6 MBI, 2K & 20% 40%. 60%-
80%- 100%Z M 15 mL, ##AHEH 40 min, 4 000
r/min 2.0 30 min, HEIEW, 0.45 pm TFLIENEDE
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HCI (5 min). 7K (0.5 min). FEE (5 min). 7K (0.5
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Fig. 1 Effect of pH values of borate buffer on separation of phenolic compounds
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Fig. 2 Effect of borate concentration on separation of phenolic compounds



¢ 3% Chinese Traditional and Herbal Drugs 3% 44 % 25 178 201349 A . 2407 *
3
20 kV 25 kV 30kV
/\)\JAMJM W
4 8 12 16 4 8 12 16 4 8 12 16
¢t/ min
3 HEREEXRERIERISZN
Fig. 3 Effect of separation voltage on extracting solution of B. bipinnata
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Fig. 4 HPCE-DAD electropherograms of extracting solution of B. bipinnata
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251 EMERRFHE., W RAGE ERRE BN
AR, 2 HTGE T 1.0~120 mg/L AR EER)
TG RS, DL AR M (YD X ik
B QO fEEI, BRI LR OC R
£ (0.998 4~0.999 9), HARYE 3 FHFEMELLFD 10 £%
A W O I i A JEE A e A HH BR AT e PR . &5 2R
RPLEM LR R, B/MHA 0.5 mg/L, &b
ERIA 1.0mg/L, W 2.

252 KEwERE £ LRMAKSET, B 10
mg/L K70 B RAE [R] 1 R N A RERE 6 X,

THRE R RSD, Kok . 45 RRWIRS %
RSD<5.17%, W% 2.

253 FoEtilE  HCpER R KIREBGRTE 04 2. 4.
6+ 8. 12 hillE 10 b &I f, 15 RSD 43
WA 417%- 2.11%- 4.39%. 1.62%- 2.73%- 4.27%-
1.08%-. 4.55%-. 1.28%- 1.77%, WK FIAE
12 h WESIE .

254 BEEMERE  HEA#AE TR 6 47, il
KLU, BEFEIE, THE S S TR S B
4 RSD 4 2.41%- 1.31%. 4.30%- 1.78%- 4.31%.
5.37%- 1.74%- 4.31%. 2.58%. 4.38%.
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Fz1 6 MERBHIRER (n=3)
Table 1 Assay results for six kinds of samples (7=3)
=g -1
ey — PR e ) — —

KRR AT P K} 7 25 -3-O-Fi1 4 B M Rz KM
7K 95.24+2.67 106.04+4.91 176.56 = 8.35 178.78 £7.62 65.721+1.84
20% .1 93.02+3.85 94.66+£2.88 15192+ 4.77 174.08 £6.61 66.31£1.61
40% 1% 88.79+£0.94 94.18%£2.45 118.64+ 5.17 164.12£7.90 65.23+0.53
60% L JiE 96.66+5.32 95.31+2.99 119.96+10.50 166.69+6.67 67.36+0.62
80% LIt 85.48+2.85 80.98+1.98 96.65+ 4.81 103.15+3.27 63.08+0.81
LE 74.56+£1.03 72.00+£0.41 71.96+ 3.62 65.95+3.07 -
B REAY / ee)

VNS L 2y L& BT JRLZRR
7K - 91.82+4.36 74.11+3.16 86.13+3.35 133.96+7.94
20% . 1iE 70.831+1.83 71.75£1.07 68.45+0.32 75.56+2.16 124.32£2.90
40% L% 73.74£0.82 73.54+3.84 69.05+0.90 79.27+3.18 115.68+5.11
60% L JiE 81.28+1.17 72.83+£1.39 69.13+1.69 78.12+0.80 117.55+6.01
80% L JiE 77.03+1.52 72.21£3.54 — 74.11£1.11 99.89+3.65
LfiE 72.71+0.81 — — 73.53+£1.95 79.13+3.45
YT

“—" not be quantitative

FT2 BMXR. MUR. EERREEE
Table 2 Results of linear relationship, LOD, LOQ, and RSD

&Y MR r PR/ (mgL ™) AR /(mgL) K% RSD/ %
KRB Y=74932 X+221.12  0.999 4 5.0~120 25 4.50
T Y=792.10 X+152 0.998 4 5.0~120 2.5 3.74
i #-3-0- AR Y=896.70 X+663.04  0.999 0 5.0~120 2.5 4.16
i R 1 Y=1109.2 X+544.94  0.999 4 5.0~120 25 421
KR Y=22288 X+1679.5 0.9999 1.0~120 0.5 3.71
KRB Y=2264.5X+749.52  0.9992 2.5~120 1.0 423
IES U} Y=1772.5X+13463  0.998 6 5.0~120 2.5 5.17
it Rz 2% Y=2405.0X+12186 0.9997 2.5~120 1.0 5.03
BETR Y=42149X+228.73  0.9999 2.5~120 1.0 4.24
S LR Y=4098.0 X+3024.8  0.999 7 2.5~120 1.0 3.97

255 JEEMCRIREE O RSEARI 6 43 1.0 g A,
3 R B N 2 B0 R, % “2.17 TR
IRPEHHN & il g, AEARAAAE ST,
VI RICR o G RARRR R T it 3R -3-O-
AT MR AR RRERR. LR
Mtz se BRI JEULARIRIIFEEMCR 5350
99.83%. 101.07%. 100.37%. 99.69%. 99.09%
100.49%. 100.49%. 98.913%. 100.96%. 98.85%:
H RSD 4354 0.94%.4.33%+1.48%.1.07%.1.30%.

1.49%. 1.07%. 0.40%. 0.72%- 0.32%.
2.6 HmNE

FEEE P SER 45T, IUAN AR RS BE 2544
FRIAE S VR I Ve T A, AR B R [ 7 R ot
HRSALEY R, SR WK 3.
3 itHig

ARSEEGZE 5T ANFEARR U SBEXT 10 Ty
BWEWIRIACEL I, 258K, AT ML
F-3-O- AR MR 5 LA IR BE £ 1 R 4y
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R3 RUBRNBRTHELSUHRESE n=3)
Table 3 Determination of phenolic compounds in extracting solution of B. bipinnata (n=3)
- FENH / (ngg )
AN BREHF T Hiit B 3R -3-O- M B 1Y Wit s 1 IKMR
1 98.00+1.67 110.45+4.36 177.96+7.68 186.17+ 5.84 66.54+2.40
2 95.04+2.09 100.75+4.86 167.60+7.32 179.21+ 4.92 63.61+2.07
3 95.24+2.67 106.04 +4.91 176.56 +8.35 178.78 = 7.62 65.72+1.834
4 115.0444.50 84.42+2.52 104.64+3.79 280.12+12.95 64.71+1.88
5 105.84+£5.13 78.03£3.16 96.45+3.66 261.81+10.01 62.061+2.86
6 98.58+2.50 82.50+2.91 110.11£4.66 300.00+ 8.41 66.10+1.76
o JRE /(ug~g71)
AR RS V&S BETH JE) LR
1 71.18+2.53 92.81+4.04 77.43+1.84 88.47+3.77 142.43+4.29
2 71.50+3.31 87.05+4.07 71.14£2.45 82.29+2.37 126.69£6.13
3 — 91.82+4.36 74.11+3.16 86.13+3.35 133.96+7.94
4 71.30+2.44 85.76+3.92 70.68+1.70 72.15+2.60 111.50+3.01
5 72.85+1.70 77.391+2.66 68.27+3.79 68.47+2.58 107.24£5.15
6 71.08+0.30 95.30+2.83 73.63+1.76 72.12+3.20 123.01£2.61

o, USRS RRBEA. KR, KR
HHEL AR, BY R, BETROEMRIIK, %
PR h AR ZE RN
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